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now 
you can collect fractions. economically 


new 


fragtion collector 


OR routine laboratory fractionation, where the finesse and ultimate- 

degree precision of the Technicon automatic drop-counting collector 
exceeds the requirement of the task, this new flow-rate collector is an 
efficient and economical instrument. Based on a sound rate-of-flow prin- 
ciple, the time-controlled mechanism will automatically collect any number 
of samples up to 200: any predetermined volume-per-sample up to 25cc. 


As each fraction is collected, the carriage automatically advances to repeat 
identical collections consecutively until the whole fractionation has been 
made. When speed is essential, a tandem-collector (optional) can be 
hooked-in to double output. The Technicon Flow-Rate Collector is completely 
automatic: requires no attention during operation. Set it for the given 
experiment and go away: it will shut off automatically on completion of the 
fractionation. Send the coupon below for details. 


frees laboratory techni- 
cians for more productive 


ber of smaller samples, re- 
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automatic fraction collector 
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ALERED SHERWOOD 


Romer — the Vertebrate Body 


‘*. . . the best teaching text in the field that I 
have encountered in 20 years of experience.’’ 


A teacher at Holy Cross College. 


By ALFRED SHERWOOD RoMeER, Alexander Agassiz Professor of 
Zoology and Director, Museum of Comparative Zoology, Harvard 
University. 643 pages, with 363 illustrations. $5.50. New. 
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An Evolutionary Approach 


by R. DARNLEY GIBBS, Ph.D. 
McGill University 


Based on 20 years’ teaching experience, this text, for a full year’s course in 
college botany, features the classical approach to the subject. Departing 
from the premise that the higher plant is the familiar, Dr. Gibbs follows 
Nature’s order—an evolutionary sequence from the simplest to the com- 
plex. He presents the plants of algal organization, those of fungal organiza- 
tion, the lichens, the bryophytes, vascular plants, and seed plants in their 
logical order. 

Dr. Gibbs includes material from his extensive travels in North America. 
Britain, Mexico, Philippine Islands. Java, Malaya, and the Far Fast. 

The author has a flair for writing and his book has a freshness that makes 
for easy reading. You will find it exceedingly teachable and a very popular 
book with your students. 


Check These Features 


New photos and drawings by the author from living material actually 
studied . . . includes floral diagrams of many of the important flowering 
plants (not found in other botanies) . . . illustrations well integrated with 
subject material for a clear presentation . . . degree of magnification or re- 
duction indicated on almost all illustrations . . . each subject is covered 
adequately with clarity and continuity—an unusual overall balance of 
subject material . . . excellent and brief account of the development of plant 
physiology—especially the history of photosynthesis . . . outstanding 
description of plant pigments—their origins, composition and functions . . . 
makes use of the modern accepted classification of plants... extensive and 
complete index for constant reference. 
Approx. 700 Pages; 700 Illus. Tent. $5.50 


AVAILABLE for FALL CLASSES 


Send For Your Examination Copy Today 


The Blakiston Company 


1012 Walnut Street 
Philadelphia 5, Penna. 
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Who in the world 


wants a 


smog box? 


Only an engineer would think of a prac- 
tical use for this gadget. Faced with the 
problem of what will happen to street 
lighting units where smog shrouds a 
city, this “box” becomes a vital piece of 
testing equipment. For, with it, the effects 
of 20 years of corrosion exposure can be 
determined in 1,000 hours. 

Creative engineers are constantly chal- 
lenged to develop tests and testing de- 
vices that will reveal the true character- 


istics of the products of their imagina- 
tion. For great names in business cannot 
risk reputations when they introduce new 
or improved merchandise. 

Over the years, Westinghouse has rec- 
ognized the importance of constant re- 
search in its development of new products 
and improvement of present products... 
research, proved by exhaustive tests. That 
is why we are always prepared to fulfill 
the commitment... G-10097 
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When ACCURACY 
is important... 


CASTLE AUTOCLAVES are ideally suited to 
precision laboratory work because uni- 
form temperature is rigidly maintained 
throughout the chamber. This temperature 
is selective at any point from 212°F. to 
260°F., hence adaptable for all routine and 
research work. 

SINGLE WALL TYPE is generally suitable 
for laboratory procedures. It is equipped 
with condenser hood which prevents 
moisture dripping on contents. 

DOUBLE WALL TYPE gives you the drying 
effect of a separate pressure jacket. This 
type can be used for general surgical 
purposes. 

Interior equipment to meet your require- 
menis. Write: Wilmot Castle Co., 1212 
University Ave., Rochester 7, N. Y. 


Single wall No. 1826-L 
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AN INTRODUCTION TO PLANT PHYSIOLOGY 
By Otis F. Curtis and Danteu G. Cuark, Cornell University. McGraw-Hill Publications in 
the Botanical Sciences. 712 pages, $6.50 
A text developing the basic principles of plant physiology and the bearing of these principles on 
the behavior of plants under natural or controlled conditions. The book is the result of twenty- 
= years actual experimentation, and it emphasizes the practical applications of theoretical prin- 
ciples. 


INTRODUCTION TO THE TRANSFER OF HEAT AND MASS 
By E. R. G. Eckert, Air Material Command, Wright Patterson Air Force Base, Dayton, 
Ohio. 284 pages, $4.00 
Designed to give an understanding of the basic physical processes and the different modes of heat 
transfer (conduction, convection, and radiation), it details the close relationship between the 
transfer of heat and mass. The evaporation and condensation of water is used as the basis for the 
treatment of heat transfer, and the book develops clear conceptions of the heat and mass exchange 
process. 


ATOMIC PHYSICS 
By Wo.reana FINKELNBURG, formerly Professor of Physics, University of Strassburg. In- 
ternational Series in Pure and Applied Physics. 498 pages, $6.50 
This text covers the whole field of nuclear, atomic, molecular, and solid-state physics from the 
atomistic point of view, starting at a relatively low level and leading the reader to an under- 
standing of all important empirical facts and theories and to a realization of the unsolved prob- 
lems and trends of present-day research. 


ELEMENTS OF ORDINARY DIFFERENTIAL EQUATIONS 
By Micuar.t Gotoms and M. S. SHANKS, Purdue University. International Series in Pure 
and Applied Mathematics. In press 
This new text is for use in the usual first course in differential equations, but also contains suffi- 
cient material to permit its use in a more advanced course or a full year course. The chief aim 
is to stimulate student imagination and at the same time to inculeate correct mathematical think- 
ing. Many techniques not often found in textbooks are included. 


PHYSICAL CHEMISTRY FOR PREMEDICAL STUDENTS. New 2nd edition 

By Joun P. AMSDEN, Dartmouth College. International Chemical Series. In press 
Designed as a one-semester course for premedical students, and including those topics of elemen- 
tary physical chemistry which will be of value to the student in later professional work, the new 
edition of this successful text is fully up to date. A new chapter on thermodynamics will be of 
great assistance to the student-in understanding chemical equilibrium and electrode. and: cell 
potential. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 WEST 42no STREET, NEW YORK 18, N. Y. 


} 

| 

pel 
= 
== f= 
| = 
a 
= 


SCIENCE May 12, 1950, Vol. 111 


MACBETH 


Continuously variable sen-— 


ACBETH CORPORA 1 
POST OFFICE Box B50 “NEWBURGH, N.--Y. 


ZEISS OPTON | 
REFRACTOMETER 


. . . outdistances 
others 


@ Horizontal prism for 
easy retention of 
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Analytical | 


@ One eyepiece for 
Potassium Biphthalate, C. P., A. C. S., is one of several both index setting 
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& B Reagents meet definite standards of purity— 
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for research and analytical use. . ONLY 
prisms $ 5 4 0 00 
C & B Products are distributed by @ Exquisite workman- 4 
Laboratory and Physician Supply Houses ship completely equipped 
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Recent and forthcoming science texts 


Fundamentals of Organic Chemistry 


REVISED EpitTIon of Conant’s Organic Chemistry by Conant & BuattT 


A revision of an outstanding text in this field, this book is subtitled A Brief Course 
for Students Concerned with Biology, Medicine, Agriculture and Industry. Emphasis 
is placed on the biochemical and industrial aspects of organic chemistry. Published 
in March. $4.00. 


Introduction to Semi-Micro 
Qualitative Chemical Analysis 


REVISED EDITION by Louis J. CUuRTMAN 


This text is specially designed for a one-semester course. Fuller and more complete 
than most texts for the short course, it provides a sound scientific foundation for stu- 
dents of chemistry, medicine. dentistry or engineering. Published in March. $3.50. 


Man’s Physical Universe 


THIRD EDITION by ArtTHuR T. BAWDEN 


This is the third edition of a highly successful text designed for survey courses in the 
physical sciences. The emphasis throughout is on the scientific attitude and method. 
The new edition brings up to date the applications of general principles, now includ- 
ing the important advances of the past decade. To be published in May. 


A Course in General Chemistry 


TuirD EpITIon, Semi-Micro Alternate Form by Bray, LATIMER & POWELL 


With semi-micro techniques now substituted for macro techniques, this well-known 
text presents a carefully planned sequence of experiments designed to give an under- 
standing of chemical equilibrium and the principles of qualitative analysis. The text 
has been developed over a long period at tle University of California for use in classes 
centered on the laboratory. To be published in May. 


THE MACMILLAN COMPANY 60 Fifth Avenue, New York 11, N. Y. 
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GEOCHEMISTRY 


By KALERVO RANKAMA & TH. G. SAHAMA. 
This, the first modern account of geochemistry 
published in English and incorporating much Euro- 
pean literature, may well prove to be a classic. 
The authors survey the whole broad science of 
earth chemistry and summarize new geochemical 
ideas. Part I treats the general aspects of geo- 
chemistry; Part II discusses in detail the manner 
of occurrence of the elements. Appended are a 
table of atomic and ionic radii of the elements, 
tables of gravimetric conversion factors for the 
elements and their geochemically important com- 
pounds, and a bibliography. 

900 pages, index, illustrated, $15.00 


AN ATLAS 
OF CAT ANATOMY 


By HAZEL E. FIELD & MARY E. TAYLOR. 
A modern laboratory visual aid which demon- 
strates through photographs and drawings the 
structures which the student will dissect. For use 
in courses in comparative vertebrate anatomy, and 
mammalian anatomy. 

Wire-X binding. $3.75 


ANIMALS 
WITHOUT BACKBONES 


By RALPH BUCHSBAUM. Revised 1948. A 
revolutionary text widely adopted in Freshman 
general biology courses and more advanced in- 
vertebrate courses. 


. recommended for gen- 
eral reader and for students. . . .”—Science Re- 
view $37 photographs and 327 drawings and dia- 
grams. $5.00 (Trade edition, $6.50) 


THE MACHINERY OF 
THE BODY 


By ANTON J. CARLSON, M.D. & VICTOR 
JOHNSON, Revised 1948. A _ classic 
among physiology books, for courses in human 
biology, Freshman general biology, and more ad- 
vanced physiology courses. Illustrated. $4.50 


THE UNIVERSITY OF CHICAGO press 
5750 Ellis Ave., Chicago 37, Ill. 
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We are exclusive representatives for 
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*Immediately available in many types. 
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Ready Soon! 


NEW FIFTH EDITION 


PRACTICE 
OF 
MEDICINE 


In revising his well-known book, Dr. Meakins has borne in mind the needs of 
the general practitioner, as well as the specialist in nearly every field of medi- 
cine. Those symptoms that bring the patient to the doctor are discussed as to 
cause and significance. He stresses the physiological approach, so as to easily 
deduce what type of anatomic changes have taken place in function. 

Instead of a dry recording of signs and symptoms, their significance is clearly 
explained and logical treatment indicated. As was true of all previous editions, 
the many hundreds of teaching illustrations make the book a standout among 
the ‘‘practice’’ books in print today. 


Specifically the changes and additions to this New (1950) Edition are: 
The entire text has been reviewed and brought completely up to date. 
Special attention has been given to: 

Mycotie diseases of the lungs. 

Electrolyte imbalance of cardiac function. 

Gastro-intestinal infections. 

Hepatie diagnosis. 

Diseases of the mediastinum. 

Hepatitis. 

Diseases of nutrition—with particular attention to the effect of injuries 
and disease on nutrition. 


The so-called collagen diseases have been given considerably more attention, 
particularly in regard to periarteritis nodosa, lupus erythematosus, sclero- 


derma, ete. 
1500 Pages The chapters on metabolism and on the ductless glands have been considerably 
enlarged. 
500 Illustrations The small section on psychiatry has been replaced by one on psychosomatic 
(50 in Color) medicine—modern medicine having proved that so many of man’s diseases 


stem from his emotions. 
PRICE, $13.50 A new chapter on the antibiotics and chemotherapy has been added. 


The C. V. Mosby Company SC 5-12 
3207 Washington Blvd. 
St. Louis 3, Missouri 


Please send me: Meakin’s PRACTICE OF MEDICINE—Sth Edition, $13.50. 
EC Enclosed find check. ( Charge my account. 
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equal band pass. variations in readings. 
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interference filter, greatly increasing sensitivity. LAMP EASILY REMOVED: No need to dismantle 
GREATER CONCENTRATION RANGE: instrument. 

Beer-Lambert’s Law is more closely approximated BLUE TEST GLASS: Fits in sample holder for quick, 


as light becomes more nearly monochromatic. accurate check. 

Calibration curves are of better slope and form. * ONLY ONE SWITCH: Extreme operating simplicity. 
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Bacteriophage: An Essay on Virus Reproduction’ 


S. E. Luria 


Indiana University, Bloomington 


N A DISCUSSION of the mechanisms involved 

in virus reproduction, it is well to start with a 

critical revision of concepts and definitions, be- 

cause some of the ideas conceived in other fields 
have carried into virology implications not justified 
by the methodology of virus research. 

The term virus itself can be operationally defined 
as “an exogenous submicroscopie unit capable of 
multiplication only inside specifie living cells.” This 
definition gives a methodological unity to the field of 
virology and, by leaving ambiguous two borderline 
fields—that of obligate parasitic microbes, on the one 
hand, and that of protoplasmic components trans- 
missible by graft only, on the other hand—suggests 
some of the possible natural relationships of viruses. 

The concept of reproduction requires closer seru- 
tiny. What we observe is the appearance of in- 
creased virus activity, associated with an increased 
number of specific material particles, in a popula- 
tion of virus-infected cells. Virus is produced by the 
only observable entity, the virus-infected cell, and the 
mechanism intervening between infection and appear- 
ance of the new virus activity cannot be postulated 
by analogy. In many minds the terms reproduction 
and self-reproduction are connected with the idea of 
increase in size followed by division. Closer serutiny 
reveals that increase in size followed by division is 
bound to be an epiphenomenon of some critical event 
of reproduction, which must involve point-to-point 
replication of some elementary structures responsible 
for the conservation of specificity from generation to 
generation. Thus, in dealing with cell growth and 
division we trace the critical event to gene and chro- 
mosome duplication. Even a bag of enzymes could 
grow and multiply only by duplication of diserete 
enzyme molecules, which can hardly be supposed to 
grow individually in size and then split. In a repeat, 
erystal-like structure, such as has been suggested for 
rod-shaped particles of plant viruses (2), the ele- 
mentary repeated unit must be replicated. In other 
words, all growth and reproduction should ultimately 
be traceable to replication of specific chemical con- 
figurations by an essentially discontinuous appearance 
of discrete replicas. 

One of the first tasks in virus research is to uncover 


1 The author's work discussed in this article was supported 
by grants from the American Cancer Society, recommended 
by the Committee on Growth. 


the relation of the virus particle, as we know it in the 
extracellular state, to what is replicated inside the in- 
fected host. Misunderstandings may arise, however, 
if we fail to distinguish between replication and the 
more general category of chemieal synthesis. There is 
something peculiar to homologous replication that sets 
it aside from other types of synthetic reactions. The 
replication of specific biological units must involve 
the building of complex specific molecules or moleeu- 
lar aggregates, the only permissible limitation to iden- 
tity of model and replica being the production of 
“mutated” structures—the production, that is, of 
modified elements replicated in the modified form. 
The fact that the presence of the initial model (gene, 
virus) is indispensable indicates that this model plays 
a role in replication; but this role is by no means 
an obvious one. The model might carry within itself 
all the enzymes needed for its own synthesis from 
nonspecific building blocks, or it might act as a di- 
rective pattern for synthesis—a pattern in which 
building blocks are assembled by synthetic enzymes 
not pertaining to the model itself (this may require 
a two-dimensional unfolding of the model, to allow 
point-to-point replication followed by separation of 
the newly formed unit [33])—or it might function 
as a directive pattern for folding a pluripotential 
macromolecule into a specific tridimensional replica, 
possibly with the intervention of a negative template, 
by analogy with Pauling’s theory of antibody forma- 
tion (31). 

The study of virus reproduction constitutes one of 
the best approaches to bridging the gap between 
growth and replication. I shall deal primarily with 
the study of bacterial viruses as exemplified by the 
system of the “T” phages (T1—T7) active on Esche- 
richia coli strain B (5). Reproduction takes place 
in a short “latent period” (13 to 45 minutes for dif- 
ferent viruses under standard conditions) between the 
infection of a bacterial cell and its dissolution or 
lysis, with a rise in phage activity traceable to liber- 
ation upon lysis of large numbers of specific phage 
particles. The number of infected cells, the number 
of phage particles infecting each cell (“multiplicity 
of infection”), the time between infection and libera- 
tion, and the amount of virus liberated by each cell 
can be determined accurately (7). Moreover, the in- 
fecting virus may be “labeled” with easily recogniz- 
able properties arising by mutations (15, 23). Our 
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problem is: How are the newly produced phage par- 
ticles related to the infecting particles? 

On the one hand, the continuity between the two 
is evidenced not only by the general specificity of 
reproduction, but also by the observation that mixed 
infection of a bacterial cell with two closely related 
phages, such as T2 and its mutant T2r, causes a 
mixed yield of both infecting types in proportions 
similar to the ones in the infecting mixture (15). 
The continuity of virus material after infection is 
also proved by irradiation experiments, which show 
that the radiation sensitivity of phage inside a bac- 
terium remains the same as that of free phage for a 
few minutes after infection, indicating that the total 
amount of radiation-sensitive material remains un- 
changed (21, 26). 

On the other hand, there is ample evidence of a 
deep-reaching alteration of the virus after infection. 
Doermann, breaking open phage-infected bacteria at 
different times after infection, found that for several 
minutes no phage activity could be recovered, and 
only around the middle of the “latent period” did the 
first active particles make their appearance (8). A 
similar conclusion had been reached in my laboratory 
from the study of the effect on phage-infected bac- 
teria of the dye proflavine, which apparently stops 
phage production, but allows bacteria to lyse and 
liberate whatever particles were already present 
when the dye was added (12). Thus, there is an 
“eclipse” of recoverable phage activity between the 
disappearance of the infecting particles and the ap- 
pearance of new ones. To the relation between the 
two I shall return later. 

Another line of evidence indicating that the final 
particles are not a direct product of reproduction of 
the infecting particles as such is the occurrence of 
complex interactions revealed by experiments with 
mixed infection. Mixed infection of bacteria with 
pairs of unrelated phages, such as Tl and T2, or T1 
and T7, gives “mutual exclusion”: only one type of 
particle is liberated by each bacterium and the in- 
fecting particle of the other type is lost, again sug- 
gesting an alteration of the infecting particles (4, 
7). Phages T2, T4, and T6, however, form a related 
group and mixed infection of a bacterium with two 
of them gives rise to a mixed yield. If the two in- 
fecting types differ in a character whose alternative 
forms can manifest themselves in both types—for 
example, T2r+ and T4r—they give progeny contain- 
ing, besides the parental types, some new types also, 
which result from a recombination of the alternative 
characters r and r* present in the parental types: 
T2r+, T2r, T4r+, T4r. This fundamental result, ob- 
tained by Delbriick:and--Bailey (6), was greatly ex- 
tended by Hershey -and'‘Rotman (16, 17) who, study- 


ing recombination among different mutants of phage 
T2 infecting the same host cells, showed that recom- 
binant types occur with definite specific frequencies 
for different characters, suggesting a localization of 
the hereditary properties of bacteriophage in discrete 
material determinants. We can then, at least for- 
mally, interpret recombination experiments according 
to the model of a phage particle composed of a num- 
ber of discrete recombinable genetic units, whose 
number is probably quite large, of the order of 100 
or more. a 

Another kind of interaction is “multiplicity reac- 
tivation,” which consists in the production of active 
bacteriophage inside bacteria infected with two or 
more particles of some bacteriophages previously ex- 
posed to ultraviolet light and “inactivated”—in the 
sense that infection gf a bacterium with one such 
irradiated particle, while killing the bacterium, would 
not cause any phage production (24, 25). For re- 
activation to take place, the inactive infecting par- 
ticles must be of the same type or of genetically 
related types (T2, T4, T6). This can be interpreted 
on the basis that reactivation is due to replacement 
of damaged portions or units of the genetic material 
of one infecting particle by homologous undamaged 
portions supplied by the other particles, by the same 
(unknown) mechanism responsible for the genetic re- 
combinations discussed above. This interpretation of 
multiplicity reactivation leads to specifie expectations 
concerning the frequency with which bacteria infected 
with inactive phage particles should produce active 
phage. On the one hand, the greater the dose of 
radiation, the smaller should be the frequency of the 
bacteria that receive two or more particles which can 
successfully supplement one another, because of more 
frequent damage in homologous genetic units. On 
the other hand, for a given dose of radiation, the fre- 
quency of bacteria producing active phage should in- 
crease with increasing “multiplicity of infection,” 
since this increases the fraction of bacteria that con- 
tain mutually supplementing groups of inactive par- 
ticles. Both expectations are borne out by experi- 
ment, and the results agree reasonably well with 
quantitative expectations derived from a mathemati- 
cal rationalization of the genetic hypothesis of reac- 
tivation. This hypothesis, however, should be con- 
sidered simply as a working hypothesis until it is 
substantiated by independent evidence; for the time 
being it rests mainly on analogy and on a mathe- 
matical analysis involving several unproved assump- 
tions. Dulbecco (10, 11) has recently discovered in 
my laboratory that ultraviolet-inactivated phage at- 
tached to its host bacterium can be reactivated by 
exposure to visible light (“photoreactivation,” [20]). 
The results of this work may affect, in a way that 
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is not yet clear, the interpretation of multiplicity re- 
activation as well. 

Be this as it may, the interactions among phage 
types in mixed infection indicate that in phage re- 
production specificity is perpetuated not as a whole, 
but subdivided into discrete units; we must then look 
upon these units as the elements whose specifie strue- 
ture is replicated. This does not mean, however, that 
the units are replicated separately: one could imagine 
that, after the initial eclipse, each new phage par- 
ticle is produced as a whole and that all recombina- 
tions result from late interactions among the newly 
formed particles. To gain information on this point 
let us return to the experiments on the kinetics of 
intracellular phage production. 

We have seen that active phage particles appear 
only around the middle of the latent period; after- 
wards, their number increases at an approximately 
linear rate, as shown by Doermann’s breakage ex- 
periments (8). Using mixed infection with different 
mutants, as in Hershey and Rotman’s experiments 
(17), Doermann has recently proved that the very 
first crop of active particles to appear inside infected 
bacteria already comprehends the same variety of 
parental and recombinant types, and in the same 
proportions (9). This indicates that the interactions 
leading to recombination must take place before or 
concurrently with the formation of active particles. 
It seems indeed a reasonable working hypothesis to 
assume that the active phage particles, which appear 
at a linear rate in the late phases of intracellular 
growth, are the end products of reproduction and 
play no role in further phage production. 

This point of view is supported by the following 
line of evidence. The writer has recently analyzed 
the production of spontaneous phage mutations dur- 
ing reproduction, and discovered that the new mu- 
tants are present in individual bacteria in clones, 
each clone containing all mutant particles derived 
from one mutation (24a). The distribution of the 
number of mutants per clone is similar to the one 
expected from the assumption that the genetic deter- 
minants of phage reproduce at a logarithmic rate by 
successive reduplications, with a constant probability 
of mutations per reduplication. This suggests the 
existence of a phase of reproduction of phage in 
which each new element acts in turn as a source for 
new replicas. 

Does genetic recombination oceur either before or 
during this reproductive phase? Apparently not. In 
mixed infection experiments (9, 17) the particles of 
any one recombinant type are not produced in clones, 
but are found distributed very nearly at random in 


individual ‘bacteria. This shows that recombination 
must follow the logarithmie phase of reproduction, 
since if recombination occurred earlier each recom- 
binant would give rise to a clone, just as a mutant 
does. The same experiments also give evidence 
against recombination’s taking place after the for- 
mation of the active particles, since it could then 
occur only by exchange of genetic materials between 
particles, and the recombinants of reciprocal types 
should be in equal numbers. Instead, there is no cor- 
relation between the numbers of reciprocal reeombi- 
nants in individual bacteria (9, 17). 

We conclude, then, that genetie recombination fol- 
lows the reproduction of the genetic material and 
does not occur later than the formation of the active 
particles. It seems probable that recombination and 
active particle formation occur together, as though 
the same event that created an active particle also 
settled its genetic constitution. A hypothesis that 
fulfills these requirements and that was proposed 
earlier in a different connection (2) is independent 
replication—and, we should now say, logarithmic 
replication (24a)—of the genetic units composing the 
phage, followed by their final reorganization into 
complete, mature phage particles. It should be 
clearly remembered that no direct evidence for this 
mechanism of independent reproduction of genetic 
units has as yet been obtained. 

This seems to be as far as we can go at present in 
analyzing phage production from evidence supplied 
by the end products. The biochemist has recently 
thrown some interesting light on phage reprodue- 
tion, approaching it from the direction of the non- 
specific building blocks. The main results (see refer- 
ence 3), obtained by determination of total protein 
and nucleie acids in infected bacteria and by isotope 
techniques, indicate that the material of the phage 
particles—which consist entirely or almost entirely of 
protein and desoxyribosenucleie acid (DNA)—derives 
in the greatest part from compounds assimilated from 
the medium after infection. The rate of assimilation 
of these new materials is similar to the rate of synthe- 
sis of bacterial protoplasm in noninfected cells imme- 
diately before infection. This suggests that the pre- 
existing synthetic enzymes of the bacterium are re- 
sponsible and rate-limiting for the formation of the 
building blocks for phage synthesis. DNA synthesis 
immediately precedes and parallels the appearance of 
active phage particles and fails to take place in bac- 
teria infected with inactive, nonreactivated phage T2, 
which suggests that DNA may be involved mainly in 
the final steps of the “baking” of active particles. 
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Failure of phage-infected bacteria to produce spe- 
cifie bacterial components, as distinct from phage 
substance, is shown by the elegant experiment of 
Monod and Wollman (30) on the absence of adaptive 
enzyme formation in phage-infected bacteria. A sim- 
ilar failure of enzymatic adaptation has been ob- 
served in bacteria infected by ultraviolet-inactivated 
phage under conditions in which no reactivation 
oceurs (27). 

A rationale for the suppression by phage infection 
of specific bacterial syntheses is suggested, in the light 
of current theories of gene action, by cytological ob- 
servations (28). The first result of infection of a 
bacterium, with either active or irradiated phage T2, 
is a rapid disruption of its nuclear apparatus repre- 
sented by the Feulgen-positive “chromatin” bodies. 
In the case of infection with active phage, nuclear 
disruption is followed by the appearance of a gran- 
ular type of chromatin, which probably represents 
the new phage itself, as indicated by the failure of 
this new chromatin to accumulate either after infec- 
tion with inactive, nonreproducing phage, or after 
infection with active phage in certain abnormal bac- 
terial strains which upon lysis fail to produce any 
active phage. These observations suggest that the 
suppression of synthesis of specific bacterial com- 
ponents in a phage-infected bacterium results from 
a disruption of the genetic apnaratus of the bac- 
terium and its replacement with the genetic appa- 
ratus of the virus, resulting in viral rather than bac- 
terial specificity of the protoplasm newly synthesized 
by the available bacterial enzymatic machinery. The 
disruption of the genetic apparatus of bacteria in- 
fected with inactive phage explains the failure of 
these bacteria to undergo any further multiplication. 

According to this hypothesis, the virus introduces 
into the host bacterium not only an additional organ- 
izer of specificity, but a completely predominant one, 
in what could be called parasitism at the genetic level. 
In the so-called “lysogenic” strains of bacteria, which 
carry and occasionally liberate phage (29), the 
genetic patterns of host and virus may coexist and 
function side by side in genetic symbiosis. The dif- 
ference between phage infection followed by death 
of the host and phage infection followed by lyso- 
genicity may thus be interpreted as a difference in 
compatibility relations between the genetic materials 
of virus and host. The compatibility in lysogenic 
systems may be more or less stable and its changes 
may be connected with the sporadic character of 
phage liberation by lysogenic bacteria (29). 

Stretching the available evidence, one may con- 
struct the following picture of the reproduction of a 
bacteriophage such as T2: Infection produces a dis- 


ruption of the genetic organization of the host and 
a change in the organization of the infecting virus, 
leading to the formation of a new unit system, the 
virus-infected cell, containing the existing enzymatic 
machinery of the host and, superimposed upon it, a 
genetic pattern derived from the virus and directing 
the synthesis of virus material from nonspecific build- 
ing blocks. This genetic pattern is resolved into a 
number of discrete, more or less independent units, 
the genetic determinants of the virus. The process 
of formation of the new virus is such that it allows 
for complex reorganizations to take place and results 
in the appearance of a population of virus particles 
that represent the end products of the process as 
a whole. 

This picture, which admittedly has a_ heuristic 
rather than descriptive function, presents several 
major gaps. First, there is a time gap between the 
disappearance of the initial virus and the appearance 
of the mature virus. Second, there is a chemical gap 
between the nonspecific building blocks and the final 
specific nucleoprotein particles. Third, we have a 
genetic gap between the genetic determinants of the 
phage and the phage particle itself, the former being 
responsible for the inherited specificities, the latter 
being the carrier of infectivity and, therefore, the 
only operationally definable unit in the extracellular 
state. Finally we have a technological gap, in our 
ignorance of the enzymatic machinery involved in the 
synthesis of phage from the newly assimilated build- 
ing blocks. I do not emphasize these gaps in a spirit 
of pessimism, since it is clear that they involve phases 
of biological replication about which no biologist pos- 
sesses any information. The very fact that these 
gaps can be clearly visualized and delimited in phage 
analysis suggests that they may be filled more easily 
by work on bacteriophage than by work on other bi- 
ological systems. 

How far results of phage research can throw light 
specifically on the events of other virus infections, 
we do not know. Virus-host relationship may include 
systems so different that the only similarities to be 
postulated a priori are those implied in our defini- 
tion of virus. Nevertheless, the picture of reproduc- 
tion emerging from phage research is likely to bear 
instructive similarities to other virus infections. Dis- 
appearance of recoverable virus activity following 
infection of a host cell is of general occurrence. Dis- 
ruption of the genetic apparatus of the host is cer- 
tainly not general, since cells infected by any one of 
several plant or animal viruses can still grow and 
divide. Changes in the synthetic pattern of virus- 
infected animal cells similar to those of phage-in- 
fected bacteria, however, have been recognized (19). 
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Influenza virus in the allantoic membrane of the 
chick embryo behaves very much like bacteriophage 
in a eulture of a susceptible bacterium, with dis- 
crete cycles of intracellular growth and liberation, 
mutual exclusion in cells infected by two virus strains, 
and other similarities (13); a genetic analysis of this 
situation would be very desirable. As virus repro- 
duction is apparently more on a level with the repro- 
duction of the genetic material of other cells than 
with the reproduction of the whole cell itself, it does 
not seem rash to assume that in all virus infections 
the material carrying virus activity will be found to 
be differently organized in its intracellular, replicat- 
ing, “dynamic” state than in the extracellular, 
“static” condition. This makes it unlikely that even 
the most careful and painstaking work on the physical 
properties of extracellular virus particles (22, 32), 
although very interesting from other points of view, 
ean throw much light on the fundamental problem of 
virology—virus reproduction. The limitation appears 
to be an operational one—the alteration, upon infec- 
tion, of the very properties that the physicochemist 
analyzes. 

In contrast, the limitation of chemical studies on 
virus-infected cells is merely a technological one— 
the inadequacy of present-day organic chemistry to 
deal with the level of organization at which biological 
specificities are encountered. A sharp refinement of 


the chemical tool is available, however—immunochem- 
istry. Viruses are good antigens and are in general 
completely distinct serologically from the uninfected 
host cells. Can virus specificity be traced serologi- 
cally during virus reproduction, even in the absence 
of demonstrable virus activity, to reveal to us the 
“intermediates” of virus synthesis? The beautiful 
work of Hoyle (18) and of Henle (14) on the com- 
plement-fixing antigens in the various phases of in- 
fluenza virus infection shows that these antigens, 
which carry virus specificity without virus activity, 
increase in amount before virus activity appears. 
Similar methods now being applied to the study of 
the early phases of phage production should yield 
very valuable information. 

What will the “intermediates” of phage reprodue- 
tion, if any, be like? Will they disclose the structure 
of the hereditary material represented by the postu- 
lated genetic units of replication? The recent dis- 
covery of an osmotic membrane around the phage 
particle (1) suggests that the latter may consist of 
both genetic and nongenetie specific materials; cau- 
tion will be necessary in distinguishing between the 
two. Nevertheless, it is not unreasonable to hope 
that this line of work will bring us one step closer to 
our ultimate goal, the identification of the elementary 
“replicating units” of biological material and the 
clarification of their mode of reproduction. 
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Tubular Crystals of Chrysotile Asbestos 


Thomas F. Bates, Leonard B. Sand, and John F. Mink 


The Pennsylvania State College, 
State College, Pennsylvania 


Electron micrographs taken at The Pennsylvania State 
College and at the National Bureau of Standards show 
features which indicate that both natural and synthetic 
chrysotile crystallizes in the form of hollow cylindrical 
tubes. These bear a striking resemblance to similar 
crystals of the clay mineral endellite described in 1949 
(2) by the senior author together with F. A. Hildebrand 
and Ada Swineford. Fig. 1 is an electron micrograph 
of halloysite (dehydrated endellite) from Leaky, Real 
County, Texas. Figs. 2, 3, and 4 are micrographs of 
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chrysotile synthesized by Bowen and Tuttle (3) and first 
studied at high magnification by H. F. MeMurdie and 
M. Swerdlow at the National Bureau of Standards for 
the Geophysical Laboratory. 

Fig. 1 shows (at A) an oblique view of an end sec- 
tion of a tube, (at B) a tube which upon dehydration 
has split longitudinally and partly unrolled at one end, 
and (at C) so-called multiple tubes where one cylinder 
lies within and may project from one or both ends of a 
larger concentric cylinder. 

Fig. 2 shows multiple tubes found in the synthetic 
chrysotile. The well-defined discontinuities in the con- 
centric layers have not been seen in pictures of halloysite 
and their significance is not yet understood. Fig. 3 
shows multiple tubes which consist of a larger number 
of concentrie cylinders of increasing diameter. Struc- 
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tural control is evidenced by the uniform diameter of a 
given cylinder and the similar increase in diameter from 
one cylinder to the next larger one. Fig. 4 shows an 
interesting conical development of the tubes in addition 
to longitudinal splitting (A) similar to that seen in Fig. 

The theory proposed in November 1948 to explain this 
unusual type of crystal growth in endellite takes into 
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account the difference in the a, and b, unit cell dime:- 
sions which exists between the silicon-oxygen sheet and 
the slightly smaller aluminum-hydroxyl (gibbsite) sheet. 
These sheets fit together to make up the so-ealled 1: 1 
structural unit of the clay minerals in the kaolin group. 
As Pauling (5) first pointed out, the slight misfit of the 
sheets should tend to produce a curvature of the unit 
in the (001) plane. However, in the mineral kaolinite, 
(OH).A1,Si,O,, the distance between adjacent 1: 1 units 
is small and the tendeney of the sheets to curve is in- 
hibited by the ‘‘stretching’’ effect that the oxygen 
ions in the silicon-oxygen sheet of one unit have upon 
the opposing hydroxyl ions in the gibbsite sheet of the 
adjoining unit. As a result, the typical hexagonal- 
shaped erystals of this mineral are planar. In endel- 
lite, (OH),.A1,Si,O,,-4H.O, on the other hand, because 
of the presence of interlayer water, the distanee be- 
tween opposing oxygen and hydroxyl ions of adjacent 
1:1 units is appreciably greater than in kaolinite. Since 
the stretching effect is small, the difference in lattice 
dimensions of silicon-oxygen versus gibbsite sheets exists 


Fic. 4. 


and curvature results, giving tubular crystals. Measure- 
ments of the inner diameters of the tubes pictured in 
the electron micrographs yield values which are of the 
same order of magnitude as those obtained by ealeula- 
tions based on the structural considerations. An article 
deseribing this research on the kaolin minerals and the 
resulting structural implications will appear shortly in 
the American Mineralogist. 

This structural explanation of the tubular erystals of 
endellite led to the conclusion that similar conditions 
might exist in other minerals. The necessary structural 
requirements are: 1) a sheet structure of the 1:1 type 
in which one sheet has slightly different dimensions from 
the other in the plane of the sheet, and 2) bonds be- 
tween the 1:1 units which are not sufficiently strong to 


overcome this diserepaney by stretching the ionic lat- 
tice on the bottom of one unit to fit the spacing of the 
ions on the top of the opposizg unit. John W. Gruner 
suggested to the senior author (4) that a study of ser- 
pentine with the electron microscope might yield sig- 
nifieant results. Warren and Hering (6) and Aruja (1) 
have shown that antigorite and chrysotile possess lay- 
ered structures of the 1:1 type. Im addition a dis- 
repaney in lattice dimensions exists between the mag- 
nesium-hydroxyl (brucite) sheet and the silicon-oxygen 
sheet which are joined to form the structural unit in 
these minerals. 

Thus a general structural analogy exists between the 
serpentines and minerals of the kaolinite group. More 
specifically, differences in the x-ray patterns and dehy- 
dration characteristics of kaolinite and endellite are 
analogous to differences that exist between antigorite 
and ehrysotile. 

Electron microscope pictures such as those reproduced 
here bring out the striking resemblance between the un- 
usual tubular erystals of endellite and chrysotile. Con- 
tinued research on this problem is being supported by 
the Office of Naval Research. 
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Eperythrozoon suis n. sp. and Eperythrozoon 
parvum n. sp., Two New Blood 
Parasites of Swine* 


Earl J. Splitter 


Kansas State College of Agriculture and 
Applied Science, Manhattan 


A blood parasite of the genus Eperythrozoon recently 
has been observed in swine by Splitter and Williamson 
(3). The organism was found associated with the dis- 
ease entity of swine known as ‘‘iectero-anemia’’ or ‘‘ana- 
plasmosis-like disease.’’ 

Animal inoculation studies have established the organ- 
ism as a new Eperythrozoon species, and the name 
Eperythrozoon suis has been given it. Another species 
has been identified, but observed only under experimental 
conditions. This organism has been designated as 
Eperythrozoon parvum. David Weinman of the Yale 
University School of Medicine, and Rue Jensen, Colo- 
rado A. and M. College, have concurred in the identity 
of these organisms as species of the genus Eperythro- 
zoon. The presence of two separate species in swine has 
been established on the basis of differences in morphology 


1 Contribution No. 112, Department of Veterinary Medicine, 
Kansas State College. 
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and pathogenicity of the parasites, and by cross-inocula- 
tion studies. 

E. suis is a large Eperythrozoon containing somewhat 
more chromatin material than othér species of this genus. 
A ring structure which averages about 0.8 » in diam is 
the principal form of this extracellular parasite. At the 
height of parasitic attacks very large ring and discoid 
forms are present. These vary in size from 1 y to 2.5 u. 
Many of the large ring forms are of distorted shapes, 
and exhibit an irregular distribution of the chromatin 
at various points about the ring. Discoid forms appear 
as flat, solid chromatin masses. Coccus, rod, and various 
budding forms are also observed. The organisms are 
usually found upon the erythrocytes, and may be so 
numerous as to cover the red blood cells completely. 
Morphological changes occur within a few minutes in 
citrated or oxalated blood samples. Coccus and rod 
forms predominate in samples so treated. 

E. parvum is observed primarily as small coceus forms 
and occasional ring structures. The rings are approxi- 
mately 0.5 4 in diam, and the coccus forms are some- 
what smaller. This parasite has displayed a tendency 
to accumulate in large numbers upon individual erythro- 
cytes, even when very rare in the blood smear. Accord- 
ing to Weinman (4) this organism is very similar in 
appearance to E. dispar. 

Animals used in inoculation studies were held in fly- 
proof stalls. At least 30 days were allowed following 
splenectomy or experimental inoculation to determine the 
presence or absence of parasitic infection. All animals 
inoculated, with the exception of mice, were injected 
intravenously with citrated blood. 

Four splenectomized pigs which had relapsed with £. 
parvum only, with no ill effects, were injected with blood 
from a known earrier of EZ. suis. E. suis appeared in 
all four pigs after an incubation period of from two to 
five days. Acute eperythrozoonosis was evidenced by an 
acute, febrile, ictero-anemia which developed in each 
animal. Two subsequently succumbed to the infection. 
Conversely, two splenectomized pigs that had recovered 
from acute, clinical infection with Z. suis were infected 
with E. parvum. A heavy parasitic infection developed, 
following incubation periods of seven and ten days, but 
no symptoms or blood damage ensued. One pig known 
to be susceptible to both parasites was infected with 
both upon experimental inoculation. In mixed infections 
E. suis has rapidly displaced E. parvum. 

The two swine species were differentiated from E£. 
wenyonit and E. ovis by inoculation of heavily infected 
blood into a susceptible calf and lamb. Both animals 
remained negative for 30 days, and were then proved 
susceptible by infecting each with its own Eperythrozoon 
species. Conversely, a susceptible splenectomized pig 
remained free of parasites following injection of pooled 
blood heavily infected with EF. wenyonii and E. ovis. 
Fifty-eight days later the animal was experimentally 
infected with both EF. suis and E. parvum, the former 
organism producing an acute ictero-anemia. 

Differentiation of the swine species from E. coccoides 
and E. varians was accomplished by the intraperitoneal 


injection of mice with blood heavily infected with the 
swine parasites. One Swiss white mouse and two local 
white-footed deer mice of the species Peromyscus mani- 
culatus? were used, the rodents having first been proved 
susceptible following splenectomy. All three remained 
negative for sixty days. Differentiation from E. dispar 
of the vole has not been undertaken. The failure to 
infect closely related rodents suggests that the Epery- 
throzoon species of swine are not closely related to 
E. dispar. 

Splitter and Williamson (3) and Splitter (2) have 
demonstrated that EZ. suis is the causative organism of a 
sporadic disease of swine occurring in the Midwestern 
United States, which has been known as ‘‘ictero-anemia’’ 
or ‘‘anaplasmosis-like disease.’’ Specific therapy has 
been obtained with neoarsphenamine (7). E. suis and 
E. parvum have been found to be common blood para- 
sites of swine in northeastern Kansas. 


2Identification by H. T. Gier, Department of Zoology, 
Kansas State College. 
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Procedure in Dose Distribution Measurement 
of 25-Mev X-Rays? 


J. S. Laughlin and W. D. Davies 


Department of Radiology, 
College of Medicine of the University of Illinois, 
Chicago, Illinois 


In the preparation of the 25-Mev betatron in the Col- 
lege of Medicine for human therapy (2) and animal ex- 
perimentation, extensive measurements of depth-dose and 
isodose distributions have been made under a variety of 
conditions. Two general techniques have been employed, 
one based on small ion chamber measurements and the 
other on x-ray film density response. 

The ionization measurements were made in a water- 
filled phantom shown in Fig. 1. This phantom had a 
front window of taut Nylon sheet (0.003 in. thick) to 
facilitate measurements close to the surface. The posi- 
tion of the ion chamber in the phantom was remotely con- 
trolled by selsyn motors from the control room of the 
betatron building. The driving selsyns in the control 
room also acted as indicators of the precise location of 
the ion chamber. Size No. 1 selsyns have proved entirely 
satisfactory in operation and precisely position the ion 
chamber to within 4 mm of the position indicated in the 
control room. Cylindrical and flat ion chambers have been 
employed. The diameter and height dimensions of the 
eylindrical chamber were 5 mm, with a central collection 


1This work was supported in vart by a grant from the 
American Cancer Society. 
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Fic. 1. Remote-controlled water phantom. 


A denotes selsyn motors; B, square-thread lead screw; C, wooden sides; 


D, front surface supporting thin Nylon windows; E, aluminum mounting brackets. 


electrode of graphite rod. The flat chambers had a thin 
Nylon front surface (0.003 in.) coated with Aquadag. 
The collecting electrode consisted of a thin carbon disk 
5 mm in diam located 1.5 mm behind the Nylon surface. 
The volume of these chambers was about 30 mm* A 
conventional inverse feedback, direct current amplifier was 
used, employing the Victoreen VX-41A as a cathode fol- 
lower in the first stage. The amplifier output was ob- 
served directly on a large microammeter, or was further 
amplified and automatically registered on a graphic re- 
corder. Linearity and reproducibility tests indicated an 
uncertainty of not greater than 1% in dosage measure- 
ment. With this amplifier and remote-controlled arrange- 
ment? a complete isodose distribution could be obtained 
in a single uninterrupted operation of the betatron. 

A series of measurements of the dose-density relation of 
industrial x-ray films established a linear relation r=mD 
for type A and type M films. D refers to the net density 
measured with an electronic densitometer employing a 
photocell and amplifier, and r refers to the dose as re- 
corded by a Victoreen thimble chamber. For type A 
film m=-—0.27¢ + 8.88, where ¢ is the developer tempera- 
ture in the 20° C to 25° C range. For type M film m= 

2The remote-controlled water phantom was designed in 


May, 1948, when the treatment of a patient with the be- 
tatron in Champaign (1) showed need for such apparatus. 


7.09 at 23° C. Kodak rapid developer was used with a 
development time of 5 min. Great care in the control 
of temperature, development time, and developer con- 
dition was needed to obtain reproducible results. 

For relative dose distribution measurements the x-ray 
films were inserted between 3.2-mm-thick sheets of a 
Presdwood phantom (density 1.02). The phantom was 
sealed in a light-tight box with a front surface of paper 
0.001 in. thick. All films in a single exposure were de- 
veloped simultaneously. Fig. 2 displays the experimental 
depth-dose points obtained in a single film phantom ex- 
posure. The x-ray beam was collimated to a cireular cross 


section of 5-em diam at 80 em skin target distance. The 
first 5 em of the solid curve is based on four sets of data. 


The vertical dashed lines represent maximum deviations 
of three depth-dose curves obtained with a flat ion cham- 
ber in the water phantom. The skin dose appears to be 
about 8% of the maximum dose on the basis of film 
measurements. Ion chamber measurements commence at 
0.25-em depth and average higher than the film data. 
In the region where the dose gradient is less steep the 
two methods agree more closely. 

In Fig. 3 is shown an isodose distribution obtained in 
a single continuous operation of the betatron with a flat 
ion chamber in the water phantom. These data were 
taken with a beam 10 em in diam at 80-em skin target 
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Fic. 2. Depth-dose distribution. Solid points are data 
obtained with ion chamber in water phantom with 5-cm field 
at 80-em skin target distance. Hollow points are data ob- 
tained with a film phantom exposed under the same condi- 
tions. 


distance. The surfaces were shaped by the use of a dif- 
ferential absorber in the x-ray beam consisting of a coni- 
eal ensemble of fiber disks. No deviation greater than 
214% from perfectly flat isodose surfaces exists. The 
average of more than one ion chamber or film determina- 
tion yields even flatter surfaces than those shown. The 
intensity of radiation 5 em outside the geometrical edge 
of the beam is less than 1% of that within the beam. 
The depth-dose distribution obtained with a 1-em-diam 
beam falls off more rapidly at depths beyond 5 em than 
with beams of larger cross-sectional area. The depend- 
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Fic. 3. Isodose distribution obtained in single operation 
of betatron with ion chamber in remote-controlled water 
phantom. Beam 10 cm in diam at 80-cm skin target distance 
filtered with hydrocarbon absorber. 


ence of depth-dose on beam area is much less than the 
strong dependence which characterizes lower energies (2). 
A detailed analysis of these data is in preparation. 
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Antifolliculoid Activity of Vitamin A* 


Raymond H. Kahn and Howard A. Bern 


Department of Zoology, University of California, 
Berkeley 


Continued cornification of vaginal epithelium is con- 
sidered to be a reliable early manifestation of vitamin A 
deficiency in female rats (1). Sherwood et al. (9, 10) 
reported that feeding large amounts of carotene sup- 
pressed the estrous vaginal smear picture in the normal 
rat; however, other workers administered high doses of 
vitamin A orally (3), or by injection (2), and found 
no inhibition of the vaginal response to estrogen. Re- 
cent studies on mice (11) tend to corroborate the obser- 
vations of Sherwood e¢ al. 

Inasmuch as the liver is known to store and inactivate 
most of the ingested vitamin A (5) and probably much 
of the injected material, we doubted that these methods 
would result in making available a really high level of 
vitamin A to any particular target organ. A series of 
experiments have been conducted involving the intra- 
vaginal instillation of various substances by the method 
employed by Krichesky and Glass (6). 

Bilaterally ovariectomized rats of an inbred strain were 
estrogenized by subcutaneous implantation of q-estradiol 
pellets.* After estrous (cornified) smears were obtained 
from the vagina, sesame oil, cod liver oil, and vitamin A 
aleohol in sesame oil and in acetone-sesame oil? were 
applied intravaginally in 0.05-ml daily deses, using a 
blunt 18-gage needle on a tuberculin syringe. Vaginal 
smears, taken daily during and subsequent to the period 
of administration of oil solutions, were stained with 
Wright’s stain. The vaginal pictures were classified 
according to the dominant cell types seen: leukocytes, 
nucleated epithelium, nucleated vacuolated epithelium, 
precornified cells (i.e., with nuclear remnants), and 
cornified cells. 

Table 1 demonstrates that topically applied vitamin A 
results in definite alteration of the keratinized picture 
produced by estrogen. The appearanee of ovoid and 
round cells with vesicular nuclei, including many with 
large vacuoles in their cytoplasm, characterizes most 
smears after two or more days’ treatment with vitamin 
A (Fig. 2). Some cornified and precornified cells were 

1 Aided by research grants from the University of Cali- 
fornia Board of Research. 

2 Generously supplied by Dr. W. H. Stoner, Schering Cor- 
poration, Bloomfield, N. J. 

3 Prepared from crystalline material produced by Distilla- 
tion Products Industries, generously supplied by Dr. Philip 


L. Harris and C. J. Staud, Eastman Kodak Co., Rochester, 
N.Y. 
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TABLE 1 


EFFECT OF INTRAVAGINALLY APIV'LIED VITAMIN A SOLUTIONS ON THE ESTROGENIZED VAGINAL SMEAR TYPE 


No. of animals with 


Animal ecatment No. of Days of Total dosage vaginal smear type :* 
group animals treatment in ml 
L. NVE, NE NE, PC,C Pe.c 
Ia Cod liver oil 
10 2 0.10 0 0 10 
2 0.10 0 0 + 
wan 4 16 0.80 0 0 + 
IIa_ Vit. A in acetone- 
sesame oil (25,000 I.U./ml) .. 17 4 0.20 14 3 0 
Acetone-sesame oil ......-.--. 6 4 0.20 tt) 1 5 
IIb Vit. A in sesame oil 
20 6 0.30 15 5 0 
eee 10 6 0.30 0 9 
Ile Vit. A in sesame oil 
10 8 0.40 3 0 


* L=leukocytes, NE=nucleated epithelium, NVE=nucleated vacuolated epithelium, PC = precornified cells, C = cornified 


cells. 


also generally present in these smears, but in greatly 
reduced numbers. The rats treated with sesame oil, on 


Fic. 1. Left, vaginal smear from estrogenized castrated 
rat (group IIb), befcre administration of sesame oil (Wright's 
stain. Magnification 87 x). Right, vaginal smear from same 
animal, after intravaginal application of 0.05 ml sesame oil 
daily for 6 days (Wright's stain. Magnification 87 x). 


Left, vaginal smear from estrogenized castrated 
rat (group IIb), before administration of vitamin A (Wright's 
stain. Magnification 87x). Right, vaginal smear from same 
animal, after intravaginal application of 0.05 ml vitamin A 
alcohol in sesame oil (1500 I.U.) daily for 6 days (Wright's 
stain. Magnification S87 x). 


Fie. 2. 


the other hand, showed no appreciable inhibition of the 
estrogen-induced keratinization (Fig. 1). 

The absence of a definite effect from cod liver oil is 
probably due to the relatively small amounts of vitamin 
A available in the doses administered, and possibly to 
the nonspecific keratinization-favoring effect of certain 
materials, such as cholesterol (6), present in cod liver oil. 

The data herein presented may support the contentions 
of some earlier investigators (4, 8) who related all 
epithelial metaplasia and keratinization, at least in the 
rat, to the same basic etiologie factor (local vitamin A 
inudequaey), regardless of the initiating agent. The 
general metabolic role of vitamin A in favoring the syn- 
thesis by epithelial cells of glycoproteins (mucin) over 
fibrous proteins (keratin), as suggested by Mason and 
Ellison (7), is further indieated here. 

A histologic study of the vaginal reaction to various 
locally applied oil solutions, including vitamin A in oil, 
aioug with data supplementary to those summarized 
herein, will be reported elsewhere. 
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Effects of 2,4-Dichloro-5-iodophenoxyacetic 
Acid and Its Derivatives as 
Plant Growth Regulators 


P. J. Linder, J. W. Mitchell, and J. W. Wood 


Bureau of Plant Industry, Soils and Agricultural 
Engineering, and 

Bureau of Agricultural and Industrial Chemistry, 

U. S. Department of Agriculture, Beltsville, Maryland 


Radioactive iodine has been useful in studying the ab- 
sorption and translocation of growth-regulating sub- 
stances by plants (2, 4). Work in this field has thus far 
been limited to the use of radioactive 2-iodo™'-3-nitro- 
benzoic acid. A series of growth-regulating substances of 
the phenoxy type closely related to 2,4-dichlorophenoxy- 
acetic acid (2,4-D)* have now been synthesized and some 


ic. 1. Method of treating a known area of leaf with a 
measured amount of liquid containing a plant growth regu- 
lator, by enclosing the area with a lanolin ring. 
of them tagged? with I (3). These new compounds con- 
sist of 2,4-dichloro-5-iodophenoxyacetic acid (2,4-D-5-I) 
and 14 derivatives. They offer promise of extending the 
usefulness of radioactive isotopes in learning how growth 
regulators are absorbed and translocated, and in study- 
ing the physiological mechanism involved when plants 
respond to these chemicals. 

Plant responses to stable 2,4-dichloro-5-iodophenoxy- 
acetic acid and its derivatives are described here, and 
their effects are compared with those resulting from the 
use of an equimolar amount of 2,4-D. The use of 2,4-D- 
5-I*' and its derivatives as radioactive tracers will be 
described in a later paper. 

2,4-Dichloro-5-iodophenoxyacetie acid was applied sepa- 
rately to the leaves, stems, and roots of kidney bean 
plants. As controls, comparable plants were similarly 

1The abbreviation 2,4-D is used to denote only the parent 
acid. 

* Radioactive 2,4-D-5-I was originally synthesized in the 
Bureau of Agricultural and Industrial Chemistry; later it 
was obtained on contract from Texas Research Foundation. 


treated with an equimolar amount of 2,4-D. Both 2,4- 
D-5-I and 2,4-D brought about stem curvatures when ap- 
plied to three plant parts. It was evident that 2,4-D-5-I 
was absorbed at about the same rate as was the 2,4-D, 
whether applied to the leaves, stems, or roots. 
Translocation of 2,4-D from leaves to stems of bean 
plants is associated, either directly or indirectly, with the 
translocation of carbohydrates from the leaves. Tests 
were made to determine whether the translocation of 
2,4-D-5-I from leaves was also related to the movement of 
photosynthate. In this experiment, a ring of lanolin was 
stamped on the upper surface of the primary leaves of 
bean seedlings. During this stage of development, carbo- 
hydrate reserves in leaves of bean seedlings are relatively 
low (1). The ring was placed along the midrib and ap- 
proximately 1 em from the petiole attachment. Approxi- 
mately 0.5 em? of leaf surface was thus enclosed. One- 
hundredth of a milliliter of 95% ethyl alcohol containing 


TABLE 1 
COMPARISON OF THE INHIBITING EFFECT OF 2,4-D-5-I WITH 
THAT OF 2,4-D WHEN APPLIED TO LEAVES 


Percent reduction in 


terminal bud growth 


2,4-Dichlorophenoxyacetic acid 
Uuireated control 


0.5 ug per 0.01 ml 38 
1.0 “ 66 
3.0 “ “ 91 
2.4-Dichloro-5-iodophenoxyacetic acid 
2.0 pg per 0.01 ml 11 
5.0 “ 18 
10.0 “ 33 
20.0 “ “ “ “ 57 


2% of Tween 20 as a carrier and 10 yg of 2,4-D-5-I was 
applied evenly to the enclosed leaf area with the aid of a 
0.1-ml pipette (Fig. 1). Other comparable leaves were 
treated in a similar manner with an aleohol-Tween mixture 
containing an equimolar amount of 2,4-D. In this way, 
the growth regulators were confined to a known position 
on each leaf and covered a known area. Following treat- 
ment, the aleohol evaporated rapidly, leaving a thin layer 
of Tween 20 in which the growth regulator was dissolved. 
Control leaves treated in a similar manner with the alco- 
hol-Tween mixture alone showed no injurious effects. 

Following treatment, one half of the plants treated with 
2,4-D-5-I and half of those treated with 2,4-D were placed 
in darkness, and the remaining plants of each group were 
grown under artificial illumination. Neither 2,4-D-5-I nor 
the 2,4-D was translocated from the leaves of the plants 
kept in darkness. Both compounds were translocated 
readily from leaves of illuminated plants as was indi- 
cated by the development of marked stem curvature. 
These results indicate that the translocation of both 
2,4-D-5-I and 2,4-D from leaves took place under ecndi- 
tions favorable for the production and translocation of 
photosynthate. 

2,4-D-5-I and 2,4-D were compared for growth-inhibit- 
ing effect. Various concentrations of each acid were ap- 
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plied within lanolin rings on primary leaves of bean plants 
in the manner described above. During the following 
6-day period, 2,4-D was more effective in inhibiting bud 
growth than was 2,4-D-5-I (Table 1). 

The herbicidal properties of the 2,4-D-5-I were com- 
pared with those of 2,4-D. 2,4-D-5-I was dissolved to 
make a concentration of 1000 ppm in water containing 
0.5% of Tween 20. An equal concentration of 2,4-D was 
prepared in the same manner. The mixtures were sprayed 
separately on two groups of bean seedlings. Within 6 
days, all plants treated with the 2,4-D were dead and 
there was no apparent increase in the size of the plants. 
In contrast, plants sprayed with 2,4-D-5-I survived for 
11 days following treatment. During this period there 
was extensive cell proliferation, mainly in sensitive tissues 
of the stems. Terminal bud growth was, however, com- 
pletely checked by 2,4-D-5-I, and the plants finally died. 
Thus, 2,4-D-5-I was somewhat less toxic to bean plants 
than was 2,4-D under the test conditions, since the latter 
compound killed the plants more quickly and caused less 
cell proliferation. 


of both 2,4-D and 2,4-D-5-I dissociate within the plant 
to give two effective phenoxy components for each 
molecule. 

Dissociation of the cuprie salt of 2,4-D-5-I was not 
indicated by results of the present tests. It should he 
stressed that the activity of a compound is determined 
by such factors as rate of absorption and translocation 
as well as by dissociation. 

In other experiments three additional derivatives of 
2,4-D-5-I, namely the triethanoleamine salt, the n-butyl 
ester, and the isopropyl ester, were tested for growth- 
regulating activity. These had growth-regulating proper- 
ties similar to the other iodo compounds tested. 

In summary, 2,4-dichloro-5-iodophenoxyacetie acid was 
found to have plant growth-regulating properties. Four- 
teen derivatives that included salts and esters of this acid 
also brought about plant growth-regulating effects. The 
ethyl ester was the most effective of these iodo compounds 
under the test conditions. 2,4-Dichlorophenoxyacetie acid 
was more active, both from the standpoint of growth in- 
hibition and with respect to herbicidal properties, than 


TABLE 2 


GROWTH-INHIBITING EFFECTS OF 10 MICROGRAMS OF 2,4-D COMPARED WITH THAT OF 
EQUIMOLAR CONCENTRATION OF 2,4-D-5-I AND DERIVATIVES 


Mg used per 


Average fresh Percent 
Compound = wt terminal inhibition of 
equimolar 
growth (zg) terminal growth 

2,4-Dichloroplienoxyacetic acid: 56505: 5.00 0.16* 92 
Ethyl 2,4-dichloro-5-iodophenoxyacetate .................-- 8.49 0.51* 74 
Calcium 2,4-dichloro-5-iodophenoxyacetate ................ 16.55 0.54* 72 
2,4-Dichloro-5-iodophenoxyacetamide .................-.-. 7.83 0.65* 66 
Morpholine 2,4-dichloro-5-iodophenoxyacetate ............. 9.82 0.68* 65 
Methyl 2,4-dichloro-5-iodophenoxyacetate ................. 8.17 0.73* 62 
Ethylammonium 2,4-dichloro-5-iodophenoxyacetate ......... 8.85 0.79* 59 
Ammonium 2,4-dichloro-5-iodophenoxyacetate ............. 8.24 0.81* 58 
Potassium 2,4-dichloro-5-iodophenoxyacetate .............. 8.70 0.83* 57 
2,4-Dichloro-5-iodophenoxyacetie acid 7.85 0.85* 56 
Diethylammonium 2,4-dichloro-5-iodophenoxyacetate ....... 9.50 0.85* 56 
Sodium 2,4-dichloro-5-iodophenoxyacetate ............. 8.35 0.91* 53 
Cupric 2,4-dichloro-5-iodophenoxyacetate ............. 17.09 1.00* 48 


* Significantly less than the control at 1% level, 0.65 g being required for significance at this level. 


The growth-inhibiting effect of 2,4-D-5-I and 11 of its 
derivatives was compared with that of 2,4-D at equal 
molar concentrations (Table 2), the treatments being ap- 
plied to bean seedlings as previously described. 

The relatively high activity of the calcium salt is thought 
to be due, in part at least, to dissociation of the compound 
within the plant. An experiment with 2,4-dichlorophen- 
oxyacetic acid was carried out to test this theory. By 
using methods similar to those described above, it was 
determined that the activity of 2,4-D in inhibiting ter- 
minai growth of bean plants was approximately equal to 
that of the calcium salt of 2,4-D when compared on an 
equivalent weight basis. Applied at an equimolar con- 
centration the activity of the calcium salt was roughly 
twice that of 2,4-D, which indicates that the calcium salts 


were any of the iodo compounds tested. Evidence was 
obtained indicating that the caleium salt of 2,4-dichloro- 
phenoxyacetic acid and 2,4-dichloro-5-iodophenoxyacetic 
acid dissociate within the plant. Although 2,4-dichloro- 
phenoxyacetie acid differs from the iodo compounds with 
respect to degree of herbicidal activity, the method of 
absorption and translocation of these compounds appears 
to be similar. 
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Centrifugation at Temperatures 
Near Freezing 


C. R. Stocking and T. E. Weier 


Division of Botany, University of California, Davis 


During the course of an investigation of isolated chloro- 
plasts, it was necessary to centrifuge material at tempera- 
tures just above freezing (2°-5° C). A refrigerated 
centrifuge was not available but the procedure described 
here was found useful in maintaining the material at 
these temperatures during centrifugation. 


A, 15-ml cellulose nitrate centrifuge tube. 8B, 
C, air space to allow for expansion of water 
E, 50-ml1 cellulose nitrate 


Fig. 1. 
rubber washer. 
on freezing. D, water in jacket. 
centrifuge tube. fF, rubber washer. 


The double-walled plastic centrifuge tube shown in 
Fig. 1 was placed, together with a standard 50-ml metal 
tube holder, in the freezing compartment of a refrigera- 
tor and the water jacket was frozen solid before using. 


L AR TEMP. 
24h 
20) TUBES WITHOUT 
3 ICE JACKET 
16 
w 
TUBES WITH 
a 
ICE 
8 
4 
° 
° 5 10 15 20 25 


TIME IN MINUTES 


Fic. 2. Efficiency of the ice jacket in maintaining centri- 
fuge tubes at low temperatures. 


It was possible to maintain liquid samples in these tubes 
at 1°-5° C for 20 min of continuous centrifugation at 
a, speed of 4200 rpm in a fixed angle centrifuge. The 
outside air temperature was 25° C. An initial chilling of 
the entire centrifuge head in the refrigerator did not 
prevent tubes without the ice jacket from reaching 12° C 
in 5 min (Fig. 2). 

When the precipitate from the centrifugation was re- 
suspended in the same tube and centrifuged again, it 
was found desirable to freeze the partly melted water-ice 
jacket by placing the tube in an ice-salt freezing mix- 


ture. By this technique a precipitate could be repeatedly 
washed and centrifuged at temperatures near freezing. 

Thicker ice jackets can be made with larger-sized 
tubes. A permanent jacketed tube was made by replac- 
ing the rubber washers with plastic disks and sealing the 
top disk in place after adding water to the jacket. 


Effects of Precipitates Formed by Insulin 
with Hyaluronic Acid and Mucoid from 
Vitreous Humor in Depressing 
Blood-Sugar Levels 


René O. Cravioto, G. Massieu H., and J. J. Izquierdo 


Department of Physiology, The Medical Faculty, 
University of Mexico 


We have found that when insulin at pH 5-6 is added 
to dilutions of either hyaluronic acid or mucoid isolated 
from vitreous humor of ox eyes, precipitates are formed. 
We tested these at once for their effects on the blood- 
sugar level in the intact animal. Vitreous humor from 
fresh ox eyes was used, both to prepare hyaluronic acid 
(Meyer and Palmer methods [3]) and to obtain the 
mucoid (Suzuki method [5] modified by two of the 
writers [1]). 


120 
100 
so A-o 
8-@ 
C-A 
oo 
7) 2 4 6 8 
Fic. 1. Changes in the blood-sugar level following the 


injection of solution A, B, C, and D. Abscissas represent 


hours ; ordinates, blood-sugar mg/100 ml. 


Lilly insulin, 40 T.U./ml, with 2.0 mg phenol/ml, diluted 
with distilled water to 3.65 I.U./ml (solution A), was 
used as a standard of activity. Seven rabbits received 
intradermally 0.5 I.U./kg of this solution. 

The precipitate formed by adding 1 ml of the original 
insulin to 10 ml of a solution of hyaluronic acid (100 
ug/ml), kept for 12 hr in the refrigerator, centrifuged, 
rinsed with water, and resuspended in the original volume, 
was called solution B. Of this, 0.14 ml (theoretically 
equivalent to the values of insulin used) was given intra- 
dermally to two rabbits. 

Solution C was prepared by adding 1 ml of the original 
insulin solution to 10 ml of a mucoid dilution (about 50 
ug/ml), centrifuging the white floceulate formed, wash- 
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TABLE 1 


TOTAL NITROGEN, PHENYLALANINE, AND HISTIDINE IN 
MUCcOID, HYALURONIC ACID, INSULIN, INSULIN- 
MUCOID, AND INSULIN-HYALURONIC ACID 


Phenyl- Histi- 

Materials analyzed era alanine, dine, 

Vitreous humor mucoid ... 12.35 3.19 2.45 
Hyaluronic acid ......... 3.73 
Insulin-mucoid precipitate . 13.97 6.45 3.87 

Insulin-hyaluronie acid 


ing and resuspending it in the original volume of water. 
Of this suspension 0.14 ml/kg was injected intradermally 
in seven rabbits. 

The supernatant fluid in solution C, after centrifuging, 
was separated and ealled solution D. From it 0.14 ml/kg 
was injected in a control rabbit. 

Blood-sugar determinations were made (by the method 
of Hoffmann [2]) before each injection and every 2 hr 
afterwards, and the results were plotted together with 
relation to time, as shown in Fig. 1. From this, it will 
be seen: (1) that there was no noticeable difference be- 
tween the effects of solutions A and B; (2) that solution 
C, although slightly less effective during the first 2 hr 
than A or B, exerted a more prolonged effect, and for 
this reason the original sugar values return more slowly 
to their former level; (3) that solution D was still active, 
but in a much lower degree. 

We have planned an investigation of the nature of the 
precipitates formed. A priori, one is tempted to identify 
those formed by hyaluronic acid, mucoids or mucins, and 
deseribed by Meyer and Palmer, as mere artifacts. For 
the time being we have conducted analysis of only the 
total nitrogen content (by micro Kjedahl) in the two 
above-mentioned precipitates, and also in mucoid, hyalu- 
ronic acid, and insulin (the last precipitated from the 
original solution by aleohol ether). Phenylalanine and 
histidine in the precipitates, insulin, and mucoid were de- 
termined by Stokes et al. (4) by microbiological method. 
Table 1 reports the results from duplicate determinations. 
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Spawning of Oysters at Low 
Temperatures 


Victor L. Loosanoff and Harry C. Davis 


Milford Laboratory, U. S. Fish and Wildlife Service, 
Milford, Connecticut 


The assumption by Churchill (1), Galtsoff (2), Nelson 
(5), and others that 20.0° C is the minimum temperature 


for spawning of the oyster (Ostrea viryinica) in nature 
was first questioned when it was established that oysters 
in Long Island Sound were spawning at temperatures 
ranging from 16.4° to 18.5° C (4). Systematie observa- 
tions conducted since then by one of us have shown that 
in some years not only spawning but also larval meta- 
morphosis, or, as it is commonly called, setting, took place 
in Long Island Sound before the temperature reached 20° 
C. Reports of these observations are in the official files 
of the U. S. Department of the Interior, Fish and Wild- 
life Service. However, this evidence was not corroborated 
by laboratory observations. 

The first direct observation on mass spawning of labo- 
ratory oysters at a comparatively low temperature was 
made in May 1949. These oysters were kept for a period 
of 90 days in trays with running sea water, the tempera- 
ture of which was steadily maintained at 15°+1° C. Be- 
cause samples of gonads taken toward the end of the 
90-day period began to show that the oysters were dis- 
charging some spawn, and because examinations of the 
bottom deposit disclosed fertilized eggs, it was decided 
to add sperm and egg suspension to one tray to see if 
the oysters would respond to the stimulation and begin 
spawning. Within a minute after addition of the sus- 
pension, the first male began to spawn. He was soon 
followed by two other males, and after 5 min three females 
were also spawning. Later on more oysters of both sexes 
began to spawn, and finally, after about 25 min almost 
all 20 oysters were spawning, and continued to do so for 
about 2 hr. 

Addition of sperm and eggs to three other trays also 
induced mass spawning, with oysters of both sexes dis- 
charging large quantities of eggs or sperm. Throughout 
spawning, the water temperature in all trays remained 
steadily at 15.8° C. Fertilized eggs were collected and 
cultured; they showed normal development. 

Obviously, spawning of a certain portion of the oyster 
population in northern waters may begin at temperatures 
much lower than 20° C. It is possible that the tempera- 
tures prevailing during the period of gonad maturation 
may determine the temperature at which the first spawn- 
ing will take place. 

As Thorson (6) points out, many marine invertebrates 
may have ripe sexual products outside the breeding period, 
sometimes months ahead of spawning. In our waters, 
such is the case in Venus mercenaria, which possesses ripe 
sperm and morphologically mature ova in November, al- 
though it does not spawn until the following July or Au- 
gust (8). Therefore, a distinction should be made between 
the temperature high enough to permit maturation of 
sexual products and the temperature at which spawning 
is possible. Sometimes such temperatures are several de- 
grees apart. However, as our laboratory observations 
indicate, by conditioning oysters for a long period at a 
temperature just high enough for maturation of the 
gonads it is possible to induce spawning without an in- 
crease in temperature, thus bringing together, or to 
virtually the same level, the temperatures needed for 
ripening of gonads and for spawning. 
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On Interspecific Hybridization in Ostrea 


Harry C. Davis! 


Milford Laboratory, U. S. Fish and Wildlife Service, 
Milford, Connecticut 


In view of numerous attempts to introduce the Japa- 
nese oyster, Ostrea gigas, to the Atlantic coast it is 
important to determine whether this species will ¢cross 
with the native oyster, Ostrea virginica, which is found 
from Massachusetts to Florida. 

Galtsoff and Smith (2) made some preliminary obser- 
vations in determining whether these two species would 
cross. They reported that ‘‘Eggs of both species were 
easily fertilized by either sperm, the ensuing develop- 
ment resulted in apparently normal straight hinge larvae. 
Comparison with controls showed no increased mortality 
among the hybrids.’’ Since their observations terminated 
at the very early straight-hinge stage, it remained un- 
determined whether the hybrid larvae would continue to 
develop normally and would finally metamorphose. The 
present study was undertaken to provide an answer to this 
question, using the methods now standard at Milford 
Laboratory for rearing larvae to metamorphosis. 
Unfertilized eggs and active spermatozoa of O. virginica 
and O. gigas were obtained from mature individuals and 
allowed to stand suspended in aerated sea water for a 
short time. The egg suspensions were divided into six 
equal port:ons, after an examination had shown that they 
were free of casual spermatoza. To each of three por- 
tions ef O. virginica eggs, a small volume of O. virginica 
spermatozoa was added, and the remaining three portions 
received the sam2 quantity of spermatozoa from O. gigas. 
Thus, triplicate cultures of O. virginicaQ x O. virginica g 
and QO. virginicaQ xO. gigasg were prepared. Eggs 
from O. gigas were handied in the same manner, giving 
triplicate cultures of O. gigas 9 xO. virginica g, and 
0. gigasQ xO. gigas$. This assured that eggs and 
spermatozoa used in hybrid crosses were from the same 
source and therefore were equal in viability to those 
used in the contro! nonhybrid cultures. All 12 groups of 
fertilized eggs were then cultured under identical con- 
ditions. The experiment was repeated three times with 
consistent results. 

In general, hybrid larvae develop quite normally to 
the straight-hinge veliger stage. However, contrary to 
the observations of Galtsoff and Smith (2), in most of the 
1The writer wishes to express his appreciation to Mr. 
C. B. Lindsay, senior biologist, Washington Department of 


Fisheries, for shipping us the Ostrea gigas and Ostrea lurida 
used in these experiments. 


hybrid cultures of O. virginicaQ xO. gigasg the pro- 
portion of larvae developing to the straight-hinge stage 
was appreciably lower than for the corresponding con- 
trol nonhybrid cultures. Furthermore, in all hybrid 
cultures a very high mortality became apparent about 
the sixth day, and almost all the larvae were dead by the 
tenth day. This heavy mortality in such a short period 
was especially striking because the hybrid larvae were 
entirely normal in appearance and vigorous in behavior 
until the onset of mortality. 

The control nonhybrid cultures of O. virginica and O. 
gigas, on the other hand, grew quite normally, with no 
undue mortality, and all cultures were reared to the 
setting stage. The O. virginica cultures reached meta- 
morphosis in 19-25 days, whereas most of the OQ. gigas 
cultures required 26 to 27 days to metamorphose. 

As shown by these experiments, hybrid larvae died 
within 6-10 days after fertilization, although the non- 
hybrid cultures grown under the same conditions de- 
veloped normally to metamorphosis. The mortality of 
hybrid larvae was apparently due to a lethal combina- 
tion of inherited factors, that did not become active until 
a specific stage of development, which most larvae at- 
tained in 6-10 days, although the time may be dependent 
on temperature and thus may vary considerably. The 
possibility is not excluded, however, that in some rare 
eases a few of the hybrid larvae, characterized by a 
special genetic complex, might survive to metamorphosis 
or even to maturity. 

Crosses of O. virginica with O. lurida were also tried, 
but the experiments were necessarily confined to attempts 
to fertilize O. virginica eggs with O. lurida spermatozoa, 
because many individuals of the latter species, in addi- 
tion to being larviparous, are also hermaphroditic, and 
one cannut, therefore, be certain of exclusion of their 
spermatozoa. It was possible, however, to find many 
individuals that appeared to be true males at the time 
and these were stripped to obtain spermatozoa for the 
experiments in which active O. lurida spermatozoa were 
added to unfertilized eggs of O. virginica. Although 
the mixture of eggs and spermatozoa was held, in some 
eases, for as long as 8 hr, no fertilization occurred. 
Observations also showed that the spermatozoa of 0. 
lurida did not interfere with later fertilization of these 
eggs by spermatozoa of their own species, even when 
this addition of O. virginica spermatozoa was as late as 8 
hr after the unsuccessful aitempt to fertilize the eggs 
with spermatozoa from QO. lurida. Apparently the 0. 
lurida sperm does not even enter the O. virginica egg, 
since it does not cause formation of a fertilization mem- 
brane or interfere in any way with the later fertilization 
of the egg by O. virginica spermatozoa. These results 
closely parallel those of Bouchon-Brandely (1), who also 
attempted to cross a larviparous species (O. edulis) with 
an oviparous species (O. angulata) and reported that 
there was no ‘‘evidence of successful fertilization or of 
development. ’’ 


References 
1. BOUCHON-BRANDELY, G. Bull. U. S. fish Comm., 1882, 
2, 319. 
2. GALtsorr, P. S. and SMITH, R. O. Science, 1932, 76, 371. 


| 

| 

j 
: | : 


May 12, 1950, Vol. 111 


SCIENCE 523 


Association Affairs 


Laurentian Hormone Conference 
September 10-15, 1950 


The Laurentian Hormone Conference of the AAAS will 
hold its 1950 meeting at the Forest Hills Hotel, Fran- 
conia, New Hampshire, September 10-15. Attendance at 
this conference is limited by the accommodations available 
at the hotel, but the Committee on Arrangements invites 
applications for attendance from interested investigators 
and specialists in the hormone field. The Committee con- 
sists of Gregory Pincus, The Worcester Foundation for 
Experimental Biology, chairman; R. W. Bates, E. R. 
Squibb and Sons; R. D. H. Heard, McGill University ; 
A. D. Odell, Charles E. Frosst and Company; E. C. Reif- 
enstein, Jr., Sloan-Kettering Institute; and A. White, 
School of Medicine, University of California at Los 
Angeles. 

Application blanks for attendance at the Conference 
may be obtained from Dr. Pincus, 222 Maple Avenue, 
Shrewsbury, Massachusetts. Applications to be consid- 
ered by the Committee must be received by May 20. 

The following program has been arranged: 


I. GONAD DEVELOPMENT AND FUNCTION 
Sunday evening, September 10 
‘*Embryogenesis of the adrenal and the reproduc- 
tive glands,’’ 
Dr. Emil Witschi, The State University of Iowa. 
Monday morning, September 11 
‘*Mammalian spermatogenesis, ’’ 
Warren O. Nelson, The State University of Iowa. 
Monday morning, September 11 
‘*Oogenesis in the mature ovary,’’ 
S. Zuckerman, University of Birmingham, England. 


II. THE USE or ISOTOPES IN HORMONE PROBLEMS 
Monday evening, September 11 
‘“<Studies in the metabolism of steroid hormones,’’ 
T. F. Gallagher, Sloan-Kettering Institute. 
Tuesday morning, September 12 
‘¢ Biosynthesis of steroids,’’ 
Konrad Bloch, The University of Chicago. 


III. HORMONES AND METABOLISM 


Tuesday morning, September 12 
‘Parameters of metabolic problems,’’ 
Dwight J. Ingle, The Upjohn Company. 
Tuesday evening, September 12 
‘*Metabolic processes influenced by the growth 
hormone,’’ 
F. J. Young, Biochemical Laboratory, Cambridge, 
England. 
Wednesday morning, September 13 
‘«The problem of adrenal androgens in man,’’ 
Allan T. Kenyon, The University of Chicago. 


IV. CHEMISTRY, PHYSIOLOGY, AND CLINICAL 
ENDOCRINOLOGY OF THE ADRENAL CORTEX 
Wednesday morning, September 13 
‘*Chemistry of adrenal cortex steroids,’’ 
P. L. Julian, The Glidden Company. 
Thursday morning, September 14 
‘<The nature of adrenal secretory activity.’ 
Osear Hechter, The Worcester Foundation for Ex- 
perimental Biology. 
Thursday morning, September 14 
‘<The adrenal cortex in salt and water 
metabolism. ’’ 
Robert Gaunt, Syracuse University. 
Thursday evening September 14 
**A consideration of the role of the adrenal cortex 
in the regulation of certain metabolic processes. ’’ 
Frank L. Engel, Duke University. 
Friday morning, September 15 
‘“Observations on the physiological effects of 
eortisone and ACTH in man,’’ 
R. G. Sprague, M. H. Power and H. L. Mason, 
The Mayo Clinie. 


V. HoRMONE THERAPY IN CANCER 

Friday morning, September 15 

‘<Experimental studies with ACTH and cortisone 
in patients with neoplasma,’’ 

9. H. Pearson, Sloan-Kettering Institute. 

Friday evening, September 15 
‘*Steroid hormone therapy in cancer,’’ 
I. T. Nathanson, Massachusetts General Hospital. 


Report of the Special Committee on the 
Civil Liberties of Scientists 


The conclusions and recommendations of the special 
committee of the American Association for the Advance- 
ment of Science on Civil Liberties of Scientists, of which 
Maurice B. Visscher is chairman, were published in Scei- 
ence, August 19, 1949. As there have been numerous 
requests for the complete report, the Executive Commit- 
tee has voted to make it available at cost. 

Although there is general recognition of the actual and 
potential dangers of national authoritarianism to scien- 
tifie research and freedom of expression, it is inevitable 
that there should be wide differences of opinion among 
the more than 44,000 members of the AAAS regarding 
what is said in the name of the Association and how it is 
said. The special committee worked long and conscien- 
tiously on the report, accepted criticisms and suggestions, 
made sincere attempts to harmonize differences of opinion, 
and presents the report in the hope that its readers will 
recognize that it is an attempt to present the problems 
and to suggest remedies in the spirit of President Tru- 
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man’s statement, ‘‘Continuous research by our best sci- 
entists is the key to American leadership and true na- 
tional security. This work may be made impossible by 
the creation of an atmosphere in which no man feels 
safe against the public airing of unfounded rumors, gos- 
sip, and vilification.’ 

Copies of the report may be obtained by addressing the 
Business Office, AAAS, 1515 Massachusetts Avenue, N.W., 
Washington 5, D.C. The price is $1.00 for single copies; 
90¢ each for 5 or more copies; 80¢ each for 20 or more 
copies. Checks or money orders must accompany requests. 
Orders should be sent in promptly. Copies of the report 
will be available about June 1. 

E. C. STAKMAN 
Chairman, Executive Committee 


A New Association Building 


At the New York meeting of the Association, Presi- 
dent Adams reported to the Council on the work of the 
Committee on a New Association Building. The Council 
instructed the Committee to proceed with the formulation 
of plans to secure funds for construction and designs for 
an appropriate structure. The Committee consists of 
Roger Adams, chairman, Paul Klopsteg, Howard Meyer- 
hoff, E. C. Stakman, and Warren Weaver. 

The Committee’s thinking has centered on the effective 
utilization of the Scott Circle property, which was ac- 
quired by purchase in 1946. Zoning regulations will 
permit the construction of an eight-story building on the 


site, though there are several restrictions on the uses to 
which such a building can be put. The first decision eon- 
fronting the Committee, therefore, was whether to fill the 
property with a large building in which rentals would be 
limited to nonprofit organizations, or whether to build 
solely with the current needs and potential growth of the 
Association in mind. 

This question was discussed at length by the Executive 
Committee on March 25, and the second of the two choices 
was strongly favored for several reasons: The cost of a 
large structure will exceed $1,300,000, whereas a more 
modest building can be erected for less than $500,000. 
Financing the latter project would be a simpler problem 
and, presumably, could be accomplished within a short 
period of time. Furthermore, there is little prospect of 
finding a sufficient number of homeless nonprofit organi- 
zations to fill a large structure, and zoning regulations 
preclude other types of tenants. 

Although one or more substantial gifts toward the erec- 
tion of a new building might persuade the Executive Com- 
mittee to reconsider its decision, subsequent planning will 
focus on a modest structure large enough to house the 
Association through another quarter of a century of 
growth and so designed as to permit additions when this 
growth is achieved. Meanwhile, whatever space is avail- 
able in excess of requirements could be utilized to provide 
temporary shelter for other organizations, such as the 
American Psychological Association, which now occupies 
the third floor at 1515 Massachusetts Avenue. 

HowarD MEYERHOFF 
Administrative Secretary 


Scientific Book Register 


Natural Regions of the U. S. S. R. UL. S. Berg; trans. 
from Russian by Olga Adler Titelbaum. New York: 
Maemillan, 1950. 436 pp. $10.00. 

Races: A Study of the Problems of Race Formation in Man. 
Carleton 8S. Coon, Stanley M. Garn and Joseph B. Bird- 
sell. Springfield, Ill.: Charles C. Thomas, 1950. 153 
pp- $3.00. 

Human Fertility and Problems of the Male. Edmond J. 
Farris. White Plains, N. Y.: Author’s Press, 1950. 
211 pp. $5.00. 

Fundamentals of Organic Chemistry: A Brief Course for 
Students concerned with Biology, Medicine, Agriculture, 
and Industry. James Bryant Conant and Albert Harold 
Blatt. New York: Maemillan, 1950. 413 pp. $4.00. 

Highways in Our National Life: A Symposium. Jean 
Labatut and Wheaton J. Lane, Eds. Princeton, N. J.: 
Princeton Univ. Press, 1950. 506 pp. $7.50. 

Criminology: A Cultural Interpretation. Rev.ed. Donald 
R. Taft. New York: Macmillan, 1950. 704 pp. $5.50. 

Botany: An Introduction to Plant Science. Wilfred W. 

Robbins and T. Elliot Weier. London: Chapman & 

Hall; New York: John’ Wiley, 1950. 480 pp. $5.00. 


Cosmological Theory. 2nd ed. G. C. MeVittie. London: 
Methuen and Company; New York: John Wiley, 1949. 
103 pp. $1.50. 

Introducing the Insect. F. A. Urquhart. 
Henry Holt, 1950. 287 pp. $5.00. 

Counting Tubes: Theory and Applications. S. C. Curran 
and J. D. Craggs. London, England: Butterworths 
Scientifie Publs.; New York: Academie Press, 1949. 
238 pp. $5.50. 

Semimicro Qualitative Analysis. William C. Oelke. 
ton: D. C. Heath, 1950. 377 pp. $3.75. 

Textbook of Bacteriology. 2nd ed. Joseph M. Dougherty 
and Anthony J. Lamberti. St. Louis, Mo.: C. V. 
Mosby, 1950. 491 pp. $5.75. 

L’Image du Monde. Gabriel Monod-Herzen. Paris, 
France: Librairie Gallimard, 1950. 197 pp. 320 fr. 

Photoelasticity: Principles & Methods. H. T. Jessop and 
F. C. Harris. New York: Dover Publs., 1950. 184 pp. 
$3.50. 

College Physics. 3rd ed. C. E. Mendenhall et al. 
ton: D. C. Heath, 1950. 657 pp. $5.50. 
Arithmetic for Colleges. Harold D. Larsen. 

Maemillan, 1950. 275 pp. $3.75. 

Aerials for Centimetre Wave-lengths. D. W. Fry and F. 
K. Goward. New York: Cambridge Univ. Press, 1950. 
172 pp. $3.50. 
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News and Notes 


Paris Conference on the Fundamental 
Constants of Astronomy 


G. M. Clemence 
U. S. Naval Observatory, Washington, D. C. 


An international conference on the fundamental con- 
stants of astronomy was held in Paris, March 27—April 1, 
under the auspices of the Centre National de la Recherche 
Scientifique. Nineteen delegates from six countries par- 
ticipated; those from the U. S. were Dirk Brouwer, 
G. M. Clemence, and H. R. Morgan. 

Nine resolutions were adopted, six of them in the 
form of recommendations addressed to the International 
Astronomical Union. There was unanimous agreement 
on the undesirability of making any changes in values of 
fundamental constants that are now used internationally 
in the ealculation of astronomical ephemerides. Al- 
though most of these have now been in use for 50 
years, and although the values of some of them are 
known to be inconsistent with one another, it is not yet 
clear what values would be preferable to adopt in their 
place, and it seemed impossible to make any revision of 


the system that might not require further revision dur- 
ing the next few years. An important resolution con- 
cerned the fundamental unit of time, which heretofore 
has been based on the rotation of the earth. The rate 
of rotation is variable, being affected by secular, seasonal, 
and other changes. It was proposed to adopt instead 
the mean period of the earth’s sidereal revolution around 
the sun. 

Other resolutions dealt with the methods used for pre- 
dicting the positions of the sun, moon, and planets. For 
the planets Mars, Jupiter, Saturn, Uranus, Neptune, 
and Pluto, international adoption was recommended of 
the methods newly developed under sponsorship of the 
Office of Naval Research, at Yale University, the U. S. 
Naval Observatory, and the Watson Scientifie Computing 
Laboratory. 

The conference was marked throughout by a unanimity 
of opinion that was quite astonishing in view of the 
legitimate differences that might reasonably be expected 
on the highly technical matters discussed. No delegate 
dissented from any of the actions taken and most were 
by unanimous agreement. 

The proceedings of the conference will be published 
in full in the Bulletin Astronomique. 


ONR Cryogenics Conference 


W. T. Ziegler 


Georgia Institute of Technology, Atlanta 


A eryogenics conference sponsored by the Office of 
Naval Research, Department of the Navy, was held at 
the Georgia Institute of Technology, Atlanta, Georgia, 
March 20-21. More than 60 scientists from 24 institu- 
tions engaged in low temperature research attended the 
meetings, at which recent developments in this field were 
discussed. Sessions were devoted to eryomagnetics, 
superconductivity, thermal properties of matter, and 
miscellaneous problems. Features of the meeting were 
two invited review papers, one by J. H. Van Vleck of 
Harvard University, entitled ‘“The Present Status of 
Cryomagnetics,’’? and one by F. G. Brickwedde of the 
National Bureau of Standards, entitled ‘‘ Thermal Prop- 
erties at Low Temperatures.’’ 

The conference provided an opportunity for the pres- 
entation and discussion of new results and for the ex- 
change of ideas and techniques in the field of low temper- 
ature research. It also indicated the need for better 
coordination between different laboratories and at the 
same time provided an opportunity for such coordination. 
In eryomagnetics, for instance, the need was indicated 
for studies by different investigators of the same para- 
magnetic salt, preferably in the form of single crystals, 


since such studies would provide more adequate data 
for comparison with theory. New developments in the 
design and operations of magnets, thermal switches, 
and moving mechanical contacts for use in eryomagnetic 
experiments attested to the active interest in equipment 
design in this field. 

Among the interesting experimental results reported 
in the field of superconductivity were those on the 
mercury isotopes. Experiments on these isotopes indi- 
eated that the normal transition temperature decreased 
by 0.01° per unit increase in mass number. A discus- 
sion was presented on the difficulty of preparing emul- 
sions containing spherical lead, tin, and mereury particles 
of uniform size, together with the uncertainty introduced 
in the value of }, (the field penetration depth) calculated 
from the magnetic susceptibility, because of clustering 
of the particles; this indicated the need for caution in 
using the results of such experiments to test the London 
theory of field penetration. 

Liquid helium came in for considerable discussion. 
Papers were presented on the results of new measure- 
ments of the thermal conductivity of helium I, the di- 
electric constant of helium I and II, the superfluidity of 
adsorbed helium II films the (-points of He*-He* mix- 
tures, and the mechanical detection of second sound in 
helium II by means of the Rayleigh Disk. The results 
of the experiments employing the Rayleigh Disk lend an 
additional independent verification of the two-fluid hy- 
pothesis for liquid helium IT. 
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The thermal conductivities of copper, aluminum, tin, 
18-8 type stainless steel, inconel, and monel at liquid 
helium temperatures were reported. At 2.6° K the 
thermal conductivities of stainless steel and inconel were 
found to be about one milliwatt/em/deg and that of 
monel about twice as great. These data will be of par- 
ticular value to designers of apparatus for use in this 
temperature range. 

Measurements on the electrical resistance of gold, 
magnesium, and aluminum were reported; it was shown 
that both gold and magnesium exhibit a resistance mini- 
mum, whereas no minimum was found in aluminum down 
to 2° K. 


critical constants of HD and D,; the dew points of mix- 
tures of H,, HD, and D,; the Hall effect and magneto- 
resistance of germanium at helium temperatures; di- 
electric and electrocaloric properties of barium titanate; 
and design calculations for a small Joule-Thomson helium 
liquefier. 

The conference included an inspection of the Georgia 
Tech Low Temperature Laboratory, in which an extensive 
research program is being conducted under the sponsor- 
ship of the Office of Naval Research, under the direction 
of the writer. 

Leaders in arranging this conference were I. Ester- 
mann, professor of physics at the Carnegie Institute of 
Technology, Pittsburgh, Pennsylvania, and the writer. 


Still other papers dealt with the vapor pressure and 


David D. Keck, a2 member of the 
Carnegie Institution of Washing- 
ton’s staff at Stanford University, 
has been appointed head curator of 
the New York Botanical Garden, 
Bronx Park, effective January 1, 
1951. 

Jesse E. Edwards, assistant pro- 
fessor of pathologic anatomy, Mayo 
Foundation, University of Minne- 
sota, will deliver the 26th Ludvig 
Hektoen Lecture of the Frank Bill- 
ings Foundation of the Chicago In- 
stitute of Medicine on May 26. His 
subject will be ‘Structural Changes 
of the Pulmonary Vascular Bed and 
their Functional Significance in Con- 
genital Cardiae Disease.’’ 


Ira M. Freeman, associate profes- 
sor of physics at Rutgers University, 
has been granted a year’s leave of 
absence to enable him to undertake 
a special assignment in the Division 
of Natural Sciences of Unesco in 
Paris. 

Avery S. Hoyt has been appointed 
chief of the Bureau of Entomology 
and Plant Quarantine of the U. S. 
Department of Agriculture, to re- 
place Percy N. Annand, who died 
March 29. Dr. Hoyt, who served 
as acting chief of the bureau after 
Dr. Annand’s death, has been asso- 
ciated with the Agriculture Depart- 
ment since 1912. 

Thomas A. C. Rennie has been 
named professor of psychiatry at 
Cornell University Medical College. 
Dr. Rennie is attending psychiatrist 
at Payne Whitney Psychiatric Clinic, 
New York Hospital and, as consult- 
ant at the Kingsbridge and Mont- 
rose Veterans Administration hos- 
pitals, has taken part in the organi- 


zation of the psychiatric training 
programs in these institutions. 


William S. Stone, (Col. U.S.A.), 
has been appointed commandant of 
the Army Medical Department Re- 
search and Graduate School, replac- 
ing Elbert DeCoursey (Col. U.S.A.), 
who will take over direction of the 
Armed Forces Institute of Pathol- 
ogy. Col. Stone, who served as chief 
of preventive medicine in the North 
African campaign and as special ad- 
visor to the Health and Welfare Di- 
vision of the U. S. Military Govern- 
ment in Germany, has been chairman 
of the Army Surgeon General’s 
Medical Research and Development 
Board since 1946. 


James D. Majarakis, instructor in 
the Department of Surgery of the 
University of Illinois College of 
Medicine, has been appointed execu- 
tive officer of the 427th General 
Hospital, a 1,000-bed U. S. Army 
reserve unit which is sponsored by 
the university. 


Visitors to U. S. 

David Katz, director of the Psy- 
chological Institute, University of 
Stockholm, has been named the sec- 
ond Hitcheock Lecturer at the Uni- 
versity of California for 1949-50. 
Dr. Katz, who is well known for his 
work on the perception of color and 
for his studies of the sense of touch, 
will give a series of public lectures 
at Berkeley, May 9-31. 

Members of the University of 
Michigan’s visiting faculty who will 
lecture during the Institute on the 
Near East, June 26—August 18, in- 
clude Emile Beneviste, Collége de 
France; L. P. Elwell-Sutton, lan- 


guage supervisor for the British 
Broadcasting Corporation; and 
George Hourani, Balliol College, Ox- 
ford. Information regarding the 
lecture schedule may be obtained 
from Dr. George Cameron, Depart- 
ment of Near Eastern Studies, 2023 
Angell Hall, University of Michigan, 
Ann Arbor. 

Recent visitors at the National Bu- 
reau of Standards were L. Mullins, 
member of the British Rubber Pro- 
ducers Research Association, Welwyn 
Garden City, England; T. F. Van 
Oss, representing the Dutch Govern- 
ment, G. J. Van Veersen, organic 
chemist, Plastics Institute, Nelft, 
Holland; Kristen Bo, chemist, Jacob 
Holm and Sons, Copenhagen, Den- 
mark; N. E. Dobbins, director of re- 
search, Vereeniging Brick and Tile 
Company, Vereeniging, South Africa. 


D. J. van Lennep, professor of 
diagnostic psychology at the Uni- 
versity of Utrecht, will be visiting 
professor at Pennsylvania State Col- 
lege from August 14 to September 
1. He plans to arrive here early 
this summer and will be available 
for lectures. 


Grants and Awards 


The Albert and Mary Lasker 
Awards for 1949 were presented to 
William L. Laurence and Herbert 
and Dixie Yahraes at the semian- 
nual meeting of the National Asso- 
ciation of Science Writers, held 
April 25 in Washington, D.C. The 
awards, the first to be made in the 
field of journalism by the Lasker 
Foundation, were established to en- 
courage the writing and publication 
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in newspapers and magazines of out- 
standing articles on public health 
improvement and the prolongation 
of life, especially through medical 
research and public health programs. 

Mr. Laurence received the news- 
paper award for a series of articles 
published in the New York Times on 
the development of cortisone and 
ACTH. He has been a science 
writer on the Times for more than 
20 years and has won two Pulitzer 
prizes. Mr. and Mrs. Yahraes re- 
ceived the magazine award for their 
article ‘‘Our’ Daughter Is an Epi- 
leptic,’’ published in Collier’s, No- 
vember 26, 1949. Mr. Yahraes has 
twice received honorable mention for 
the Westinghouse Science Writing 
Award. 

Each of the winners received $500 
and a staiuette of the Winged Vic- 
tory of Samothrace, symbolizing 
triumph over death and disease. 


Leason Heberling Adams, geo- 
physicist and physical chemist, has 
been named the twelfth recipient of 
the William Bowie Medal, awarded 
annually by the American Geophysi- 
eal Union. Dr. Adams is director 
of the Carnegie Institution of Wash- 
ington’s Geophysical Laboratory. 


Fellowships 


Forty-five Shell Oil Company 
graduate fellowships are being of- 
fered for 1950-51 at 31 colleges and 
universities, in the fields of chemis- 
try, chemical engineering, geology, 
geophysics, mechanical and petroleum 
engineering, physics, and plant sci- 
ence. The fellowships provide tui- 
tion and fees, a fixed stipend of 
$1,200, and a fund of $300 for re- 
search equipment and supplies. The 
respective schools are responsible for 
selection of fellows, and the depart- 
ments concerned determine the spe- 
cific research. Further information 
may be obtained from the Shell Fel- 
lowship Committee, 50 West 50th 
Street, New York City. 

The Jessie Horton Koessler Fel- 
lowship of the Institute of Medicine 
of Chicago for research in biochem- 
istry, physiology, bacteriology, or 
pathology will be available Septem- 
ber 1. ‘The stipend is $500 a year 
with the possibility of renewal for 


one or two years. Applications must 
be approved by the head of a de- 
partment in these fields or by the 
director of a research institute or 
laboratory in Chieago, and must 
stipulate that the recipient of the 
fellowship shall be given adequate 
facilities for carrying out the pro- 
posed research. Applications should 
be sent in quadruplicate to Dr. Paul 
R. Cannon, Chairman of the Com- 
mittee on the Jessie Horton Koessler 
Fund, 950 East 59th Street, Chicago, 
before July 1. 


Colleges and Universities 


The Massachusetts Institute of 
Technology and Barnard College 
at Columbia University each re- 
ceived last month a gift of one mil- 
lion dollars from John D. Rockefel- 
ler, Jr. The gifts are to be used in 
the over-all development programs of 
the two colleges. Mr. Rockefeller ex- 
pressed the hope that Barnard’s fund 
would be applied ultimately to the 
contemplated new building which 
is to house the college’s science de- 
partments, library, and theater. 


The College of the Holy Cross, 
Worcester, Massachusetts, has begun 
construction of a new $500,000 biol- 
ogy building which will accommodate 
a working biology museum and a 
complete biology reference library. 
Photographie laboratories and dark- 
rooms for training students in pho- 
tomicrography and the preparation 
of lantern slides are included in the 
plans, in addition to a microtech- 
nique laboratory. 


Meetings and Elections 


The Society of American Bac- 
teriologists will hold its 50th gen- 
eral meeting at the Lord Baltimore 
Hotel, Baltimore, May 14-18. The 
scientific program will be presented 
before sections on general bacteriol- 
ogy, agricultural and industrial bac- 
teriology, medical bacteriology and 
immunology, and the physiology of 
microorganisms. A number of round 
table discussions on subjects of cur- 
rent interest to microbiologists are 
planned. On Sunday evening, May 
14, Detlev W. Bronk, president of 
Johns Hopkins University, will ad- 
dress the members and guests of the 
society at a public lecture on the 


subject of fundamental scientific re- 
search. It is anticipated that ap- 
proximateiy 2,000 persons will reg- 
ister for the meetings. 


The American Society for Engi- 
neering Education will hold its an- 
nual convention June 19-23 at the 
University of Washington, Seattle. 
More than 100 research directors and 
administrators from educational in- 
stitutions throughout the country are 
expected to participate in the Engi- 
neering College Research Council 
conferences which will take place 
during the first two days and which 
will provide a comprehensive survey 
of the engineering research activities 
in the Pacific Northwest. 


The Third Heat Transfer and 
Fluid Mechanics Institute, spon- 
sored by five western universities 
and five technical societies, will take 
place June 28-30 at the Institute of 
Aeronautical Sciences Building, Los 
Angeles. Information concerning 
the program may be obtained from 
J. C. Dillon, Department of Engi- 
neering, University of California, 
Los Angeles 24. 


The American Philosophical So- 
ciety elected the following officers 
for 1950 at its meeting in Philadel- 
phia on April 22: president, Edwin 
G. Conklin, professor emeritus of 
biology, Princeton University; vice 
presidents, Arthur H. Compton, chan- 
eellor, Washington University, St. 
Louis (re-elected), Herbert F. Good- 
rich, judge, U. S. Cireuit Court of Ap- 
peals, Waldo G. Leland, director emer- 
itus, American Council of Learned 
Societies, Washington, D. C.; secre- 
taries, Jacob R. Schramm, professor 
of botany, University of Pennsyl- 
vania, and Richard H. Shryock, pro- 
fessor and director, Institute of His- 
tory of Medicine, Johns Hopkins 
University. The society also elected 
18 new members, including four from 
other countries. 


NRC News 


The Committee on Diagnosis and 
Pathology of Nutritional Deficiencies 
of the NRC’s Food and Nutrition 
Board has prepared a report on 
Nutrition Programs for State Health 
Departments. Pointing out that 
malnutrition is still quite common 
in this country, and that many states 
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do not have trained physicians and 
biochemists in their nutritional serv- 
ices, the report discusses the organi- 
zation, personnel, and _ activities 
which an alert state or local health 
agency can maintain. 

Nutritional activities of a state 
health department are considered un- 
der the following headings: adminis- 
tration and policy, investigations and 
research, laboratory services, educa- 
tion and information services, dietary 
recommendations and standards, di- 
rect services and services for specific 
groups, and cooperation with physi- 
cians. 

The report was recently published 
in Public Health Reports of the Pub- 
lie Health Service. Copies are avail- 
able from the Food and Nutrition 
Board, NRC, 2101 Constitution Ave- 
nue, Washington 25, D. C. 


A new editorial board has been ap- 
pointed for Mathematical Tables 
and Other Aids to Computation, a 
quarterly journal published by the 
Division of Mathematical and Physi- 
eal Sciences of the NRC. The mem- 
bers are D. H. Lehmer, professor of 
mathematics, University of Califor- 
nia, Berkeley, chairman; Edward W. 
Cannon, assistant chief, Applied 
Mathematics Division, National Bu- 
reau of Standards; Cecil C. Craig, 
director, Statistical Research Lab- 
oratory, University of Michigan; 
Arthur Erdélyi, professor of mathe- 
matics, California Institute of Tech- 
nology; Francis J. Murray, associate 
professor of mathematics, Columbia 
University ; and John Todd, National 
Bureau of Standards. The retiring 
editor, Raymond C. Archibald of 
Brown University, has served the 
journal since its origin in 1943. 


The first issue of United Nations 
Documents Index: Documents and 
Publications of the United Nations 
and Specialized Agencies, was pub- 
lished by the UN Library in Febru- 
ary. The index lists and indexes by 
subject all of the documents and pub- 
lications (except restricted materials 
and internal papers, of the UN 
and its specialized agencies received 
by the library. Each monthly issue 
will contain introductory material 
concerning distribution, sales, and 
other pertinent items, a list of docu- 


ments and publications of the UN 
arranged by symbol, followed by 
lists for each of the specialized agen- 
cies, and a subject index in one 
alphabet referring to all of these 
documents. The subject index will 
be cumulated annually. Each issue 
will contain between 75 and 100 
pages. The annual subscription is 
$7.50. Payments may be made in 
other national currencies. Orders 
may be placed with the Sales and 
Cireulation Section, UN, Lake Suc- 
cess, New York, or Sales Section, 
European Office of the UN, Palais 
des Nations, Geneva, Switzerland, or 
through regular sales agents for the 
UN publications. 


Copies of the complete papers of 
the ACS Symposium on Chemical 
Factors in Hypertension will be 
available soon. The symposium was 
presented at a meeting of the Divi- 
sion of Medicinal Chemistry in San 
Francisco in March, 1949. None 
of the papers have been published in 
any other journal. The 60-page vol 
ume is priced at $1 and may be ob- 
tained from the Special Publications 
Department, American Chemical So- 
ciety, 1155 Sixteenth Street, N.W., 
Washington 6, D. C. as long as the 
supply lasts. 


The Registry of Rare Chemicals, 
35 West 33rd Street, Chicago 16, 
Illinois, lists the following wanted 
chemicals: zine isopropyl xanthate, 
ethoxyethyl mercury chloride, 1,1,2- 
triiodopropane, 1,1-diiodo-2-methyl- 
propane, Z-iodo-3-methylbutane, di- 
hydroxymethyl ether, 2,5-dinitro- 
phenol, 3,5-dinitrophenol, heptane- 
1,3-dithiol, heptane-2,4-dithiol, hex- 
ane-1,3-dithiol, 2-cyanobutadiene-1,3, 
1,3-dibromohexane, 1,3-dibromopen- 
tane, 2,5-dichlorocyclohexylamine, 
betaine aldehyde, 2-amino-4-methyl- 
amino-6-ethylamino-1,3,5-triazine, 5- 
allyl-5-(1-methylbutyl) barbiturate, 
benzoguanamine, and _ solochrome 
cyanine. 


A new laboratory for research on 
brucellosis has been established at 
the University of Wisconsin as cen- 
ter of a state program of control and 
eradication of the disease. C. A. 
Brandly, professor of veterinary sci- 
ence, is head of the brucellosis proj- 
ect committee at the university, 


which cooperates with the State Lab- 
oratory of Hygiene, the Wisconsin 
Board of Health, the U. S. Publie 
Health Service, and the Wisconsin 
Department of Agriculture on the 
program. The Wisconsin legislature 
has given $1,500,000 for an area 
plan of vaccination, testing, and 
limited slaughter with indemnity to 
farmers, and an additional $50,000 
for research. The State Laboratory 
of Hygiene is continuing its tests 
for human brucellosis. Nearly 900 
of the 18,925 blood specimens tested 
there last year indicated some evi- 
dence of brucellosis. 


AAAS Section G— 
Botanical Sciences 
Section G will hold sessions for 


contributed papers during the 
first part of the Association’s 
117th Meeting in Cleveland, De- 
cember 26-31. <A series of sym- 
posia will be presented during 
the latter part of the meeting. 
An immediate response from 
members who intend to present 
papers is necessary for purposes 
of program planning. Tentative 
titles and subject classifications 
should be sent to the secretary of 
Section G this month. Final 
titles may be submitted as late 
as September 15. 

John 8S. Karling, Vice President 
Stanley A. Cain, Secretary 
Cranbrook Institute of Science 
Bloomfield Hills, Michigan 


Recently Received— 

Abridged Catalog of Organic Chemi- 
cals for Laboratory Use. Smith- 
New York Company, Inc. Free- 
port, Long Island, N. Y. 

Sweet Corn Trials, Mt. Carmel and 
Windsor, Connecticut, 1949. W. 
C. Galinat, Connecticut Agricul- 
tural Experiment Station, New Ha- 
ven, Conn. 

A New Approach to Problems En- 
countered in Colorimetric Absorp- 
tion Analysis. A. Rouy. E. Leitz, 
Ine., 304 Hudson St., NYC. 

Blueprint for Understanding. Insti- 
tute of International Education. 2 
West 45th St., NYC 19. 

Report of Bureau of American Ethnol- 
ogy, 1948-49. Smithsonian Insti- 
tution. U. S. GPO, Washington 


25, D. C. 
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A VALUABLE AID IN USING PHOTOGRAPHY 
AS A SCIENTIFIC TOOL 


ERE IS A NEW EDITION of “Photographic __ characteristics of specific types of materials used 
Plates”—a valuable summary of the theory __ in scientific and industrial photography. Another 
of the photographic process. It provides you section discusses and plots spectral sensitivity 
with a wealth of specific technical information from the ultraviolet through infrared. 
upon which you can plan the photographic This booklet is replete with valuable data and 
procedures in your work. information. It is free to those interested in the 
Almost a third of the booklet is devoted to __ scientific and technical use of photography. To 
sensitometry and the characteristic “H&D” obtain a copy, write to the Eastman Kodak 
curve. Other chapters deal with emulsions and Company, Rochester 4, N. Y. 
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EASTMAN KODAK COMPANY, ROCHESTER 4, N. Y. 
Please send me a copy of your booklet, “Photographic Plates for Scientific and Technical Use.” 


Name Position 
Organization 

Address 

City Zone State 
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PHOTOVOLT 
Exposure Photometer Mod. 200-M 
f 


PHOTOMICROGRA PHY 


Accurate determination of exposure time in 
black-and-white and color photomicrography 


Write for Bulletin #810 to Price $65.— 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


MALONONITRILE 


NC—CH,—CN 


For a report on prolongation of 
life in mice infected with 
poliomyelitis virus, see Pro- 
ceedings of the Society for Ex- 
perimental Biology and Medi- 
cine, 72:15 (October) 1949. 


For supplies of 
Malononitrile write to: 


SPECIAL CHEMICALS DIVISION 


1450 BROADWAY, NEW YORK 18, N. Y. 


NOW AVAILABLE__ 


@ Beckman Differential Thermometers 
@ Anscheutz Precision Thermometers 
@ Calorimeter Precision Thermometers 
@ Electrical Contact Thermometers 

@ Thermo-Regulators 


@ Porcelain Scale Thermometers 
(subdivided up to 0.01°C) 


@ Engraved Stem Thermometers 
(subdivided up to 0.01°C) 


@ Precision Level Vials 

@ Sensitive Micro-Mercury Switches 

@ Special Glass Apparatus, to order 
Special Thermometers made to exacting specifi- 


cations according to accuracy requirements of Na- 
tional Bureau of Standards. 


All Thermometers and special glass apparatus are 
made by master-craftsmen with long years of ex- 
perience in the Art and are unconditionally guaran- 
teed as to workmanship and quality. 


> K A 4 L SCIENTIFIC 
Eastern Rep: G. M. MFG. CO. 
50 W. 3d St., N.Y. 12, N.Y. _ EL CAJON (SAN DIEGO), CALIF. 


GLASS ABSORPTION 
CELLS  KLETT 


Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 


Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters — 
Bio-Colorimeters — Comparators—Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturing Co. 
179 Kast 87 Street, New York, New York 


Inc. 
. 
| 
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New Books of Interest 


INTRODUCTORY NUCLEAR PHYSICS 


By Davi Hatuway, University of Pittsburgh. Besides integrating prob- 
lems and modern facts, this book explains the philosophical aspects of nuclear 
physics. Both the assumptions upon which theory is based and the results 
predicted by the theory are examined. Only the material consistent with 
modern thought on nuclear physics is stressed. Older concepts are revised 
in the light of current thought. A supplement at the end of the book con- 
tains several pages of the developments that took place in the field from the 
time the manuscript was finished until shortly before printing. The care- 
fully selected problems were taken, whenever possible, from research papers 
in the literature. Special effort was made to be precise and consistent in 
terminology and the use of units. Ready in August. Approx. 540 pages. 
282 illus. Prob. $6.00. 


ANALYTICAL ABSORPTION 

SPECTROSCOPY 

Edited by M. G. MELLON, Purdue University. With Eight Contributors. 
Covers the problems, methods, and equipment involved in measuring the 
absorptive capacity of a given sample for radiant energy in the spectral 
region of 0.2 to 25 microns. The nine authorities cover in detail the chemi- 
cal problems of preparing samples for measurement and the physical prob- 
lems of testing and operating instruments to obtain the information desired. 
Specific mention is made of the place of this kind of method with respect to 
the many other kinds used in analytical chemistry. A consistent nomencla- 
ture is proposed for the whole range of methods. May 1950. 618 pages. 
290 illus. $9.00. 


CONSERVATION of 
OUR NATURAL RESOURCES 
Edited by Guy-Harotp Smitn, The Ohio State University. With 20 con- 
tributors. An authoritative study of the present needs and achievements in 
the field treating each natural resource in turn: soils, forests, water, minerals, 
etc. Ready in August. Approx. 490 double-column pages. 172 illus. 
Prob. $6.00. 


MARINE GEOLOGY 


By Pu. H. KuEnen, University of Groningen. This book summarizes the 
status of knowledge in the field of marine geology and presents a clear picture 
of the problems and salient points still requiring further investigation. Ready 
in August. Approx. 568 pages. 250 illus. Prob. $7.50. 


Send for copies on approval. 


JOHN WILEY & SONS, Inc. 
440 Fourth Avenue New York 16, N. Y. 
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PHOTOMICROGRAPHY 
with the new ViUSICAM! 


ECONOMICAL 
“wm black & white 
and color 35- 
mm photomicrographs. 
The VISICAM available 
wie with roll film carrier or 
the ““SINGLE- 
SHOT” back. 


At leading scientific 
supply houses, or 


ER B & GR AY write direct to: 


SPECIALISTS 854 So. Figueroa St. 
SCIENTIFIC & OPTICAL Los Angeles 14, Calif. 
INSTRUMENTS 


VALUABLE IN STUDIES OF 
SUGAR METABOLISM 


Phosphorylated Sugars 


Fructose-6-phesphate (barium salt), glucose-1- 
phosphate (dipotassium salt), and phospho- 
glyceric acid (barium salt), three vitally 
important compounds in fermentation and 
enzyme reaction studies, are now available 
from Schwarz Laboratories, Inc. Also immedi- 
ately supplied: Schwarz brand of fructose 
diphosphates (calcium, magnesium, and ba- 
rium salts), purity 85 per cent minimum. 


Schwarz fine chemicals satisfy the exacting 
requirements of products intended for use in 
biochemical or clinical research. 


Write for revised price list 


E> LABORATORIES, INC. 
204 East 44th Street 


_ New York 17, N.Y. 


<<< 


MAIL 


this coupon >> 


N O W ADDRESS 


during the 101 years of its existence, 
has grown steadily in membership, 
activities, and influence. 


In the interests of science we invite you to assist its further expansion by nominating for 
membership a friend or colleague who does not now belong to the ranks of the AAAS. 


To: AAAS, 1515 Massachusetts Ave., N.W., Washington 5, D. C. 
I nominate the following person for A.A.A.S. membership: 
NAME (Mrs., Dr., etc.) 


POSITION 
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SCIENCE 


BIOLOGICAL 
ACTIONS OF 
SEX HORMONES 


by Harold Burrows 
Second Edition, Revised 


So much progress has been made since the first edition of this book was published in 1945 
that this new edition has been completely revised and reset. The book contains an up-to- 
date coordinated summary of experimental work with the sex hormones and the reactions 


of living tissues toward them. 


CONTENTS 


Pt. I. GONADOTROPHINS OF THE PITUI- 
TARY AND PLACENTA 
Chap. I. The Nature and Functions of Gona- 
dotrophins 
II. Factors which Influence the Gona- 
dotrophic Activity of the Pituitary 
III. Factors which Influence the Reac- 
tion of the Gonads to Gonadotro- 
phins 
IV. Factors which Affect the Cytologi- 
cal Structure and Weight of the 
Anterior Lobe of the Pituitary 


Pt. IJ. GONADAL HORMONES 
Chap. V. A General View of the Gonadal 
Hormones 


Pr. HI. ANDROGENS 
Chap. VI. Androgens 
¢ VII. The Action of Androgen on the 
Reproductive Organs before their 
Complete Differentiation 
VIII. The Action of Androgen on the Re- 
productive Organs after their Com- 
plete Differentiation 
IX. The Action of Androgen on the Ac- 
cessory Generative Organs 
X. The Action of Androgen on Tissues 
and Organs other than those al- 
ready dealt with 


Pt. IV. OESTROGENS 
Chap. XI. Oestrogens 
XII. The Action of Oestrogen on the 
Embryonic Gonads and Miillerian 
and Wolffian systems 
XIII. The Action of Oestrogen on the 
Anterior Lobe of the Pituitary, and 
on the Gonads after their Differ- 
entiation 


Cambridge University Press 


XIV. The Action of Oestrogen on the Ac- 
cessory Genital Organs after their 
Differentiation, with a special re- 
ference to Inguinal Hernia 

XV. The Action of Oestrogen on the Ac- 
cessory Genital Organs (continued) 

XVI. The Action of Oestrogen on the Ac- 
cessory Genital Organs (continued) 

XVII. The Effects of Oestrogen on the 
Mamma 

XVIII. Factors in the Causation of Mam- 
mary Cancer 

XIX. The Effects of Oestrogen on Con- 
nective Tissues and Skin 

XX. The Actions of Oestrogen on Or- 
gans other than those considered 
in earlier chapters 


Pt. V. PROGESTINS 
Chap. XXI. Progestins 
Chap. XXII. The Biological Actions of Progestin 


Pt. VI. SEX HORMONES OF THE ADRENAL 
CORTEX 


Chap. XXIII. Sex Hormones of the Adrenal 
rtex 
APPENDIX: International units of sex hormone 
activity 
Preparations and synonyms of sex 
hormones 


REFERENCES 
INDEX 


615 pages, $8.50 
Order from your bookstore 


51 Madison Avenue, New York 10, N.Y. 
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STATHAM LaMOTTE 
Physiological Pressure Transducers COMBINATION SWIMMING POOL SET 


for small pools and those who do not care to install 
separate units for chlorine and alkalinity. 

This unit is appli- 
eable to the ranges of 


chlorine and alkalinity 
EKG. actually required for 
or swimming pool water, 
—| Recorder and will enable the 
operator to keep his 
alkalinity and chlorine 
values between the 
limits required by 
State Health Depart- 

ment specifications. ' 
The Model P23 pressure transducers were specifi- They are complete with 3 color standards for 
cally designed for the purpose of measuring and re- each test representing the upper and lower limits 
cording arterial and venous blood pressures. _ The of chlorine (0.2, 0.5, 0.7) and alkalinity (pH 7.2, 
system illustrated above demonstrates how simply 7.6, & 8.0) together with reagents and necessary 
measurements can be obtained with Statham glassware : 

transducers. 

Please write our These units are contained in a plastic com- 


parator block, the top of which serves for making 
tests. The plastic blocks are moisture resistant 
and ideal for use around pools. 


Engineering Department 
for more specific data. 


LABORATORIES 


SCIENTIFIC INSTRUMENTS LaMotte Chemical Products Company 
9328 Santa Monica Blvd., Beverly Hills, Calif. Dept. “H” Towson, Baltimore 4, Md. 


LIMNOLOGICAL ASPECTS OF 


WATER SuppLy AND WASTE DISPOSAL 
v +87 pages—6 x 9—illustrated—clothbound—1949 


sno® This volume of 20 papers treats of a field of science of rapidly 
increasing importance. In it engineering and limnology meet, 
and government plays an important role. 


The papers in this new volume are not simply academic discussions of possibilities, 
but of sound biological and engineering science as applied to current practice in 
northern Wisconsin and Minnesota. The 12 contributors to this volume are largely 
from that area, but several are connected with institutions from Ohio to Boston. 


To: AAAS PUBLICATIONS 


PRICES FOR THIS BOOK IN CAR- 1515 Massachusetts Ave., N.W., Washington 5, D. C. 

TOMS, postage eve Please accept my order for one copy of LIMNOLOGICAL ASPECTS 
Members of the A.A.A.S. ..... $2.75 OF WATER SUPPLY AND WASTE DISPOSAL. Remittance in the 
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RECENT HARPER TEXTS 


NIC IONIC WO NIC ND 


ESSENTIALS OF PLANT BIOLOGY FIRST PRINCIPLES of ATOMIC PHYSICS 


By Frank D. KERn 


‘*Designed for a one-semester course in 
elementary botany. The book employs a 
functicnal approach, yet presents basic 
botanical concepts in a progressive sequence 
which enables beginning students to obtain 
readily a clear understanding of the unity 
of plant life. ... Profusely illustrated 
with 260 figures, most of which are new and 
especially well adapted to the full devel- 
opment of textual concepts. ... The ex- 
cellence of content and style of the book 
will appeal to students and instructors.’’ 
—wW. F. LoEHWING, University of Iowa, in 


Science 
440 pages $4.00 


ANIMAL BIOLOGY 
Fourth Edition 
By MIcHAEL F. GUYER 


‘*This new fourth edition marks an im- 
provement in a book which has always been 
among the best in the field. It inceorpo- 
rates recent work to an extent suitable for 
elementary students and contains chapters, 
such as the one on biological aspects of 
human behavior, which help to link animal 
biology with matters of specifically human 
interest. The sagacious balance which 
Guyer maintains between detailed matter 
and general discussion makes ANIMAL 
BIOLOGY exceptionally well suited for our 
purposes.’’—H. M. ParsHLey, Smith Col- 
lege 

Text $4.50 


784 pages Manual $3.00 


TEXTBOOK OF CHEMISTRY 
Revised Edition 
By ALBERT L. ELDER, Ewine C. Scort, 
and FRANK A. KANDA 


A thorough revision of the first successful 
text to present general chemistry from a 
truly modern point of view. ‘‘One of the 
finest General Introductory Chemistry 
texts that I have had the pleasure to use,’’ 
says J. Kelvin Hamilton of the University 
of British Columbia. ‘‘I can only praise 
the work highly,’’ writes Andrew A. 
Kasper of Boston University; ‘‘it is com- 
plete, well written, understandable to the 
student (this by actual test), and well 
arranged.’’ 

Text $4.50 


758 pages Manual $2.75 


By RicHarp F. HUMPHREYS and 
RoBeERT BERINGER 


Just off the press, this is a solid, well- 
written text for the introductory physics 
course for students who will take but a 
single course in physics, or for a course 
following a general survey of the physical 
sciences. A clear, intelligible picture of 
the physicist’s concept of the atomic 
world, including only those concepts of 
classical physics whose understanding is 
required in atomic physics. Illustrated 
with 184 drawings prepared by the well- 
known scientific illustrator, Ted Miller, 
and provided with problems and selected 
reading lists. 


390 pages $4.50 


ANALYTIC GEOMETRY 


By Joun J. Cor.iss, Irvin K. FEINSTEIN, 
and Howarp S. LEvIN 


A new and comprehensive text for semester 
courses, covering both plane and solid ana- 
lytie geometry. <A typical early comment: 
‘*This is a very inclusive text, carefully 
written and with meticulous care for de- 
tail. I like the precision of the work using 
directed lines, the early introduction of the 
proof of equivalence of linear equation and 
straight line, and the use of the general 
definition of conic. ... The appearance 
and set-up of the book are attractive.’’— 
JULIA WELLS Bower, Connecticut College 


365 pages $3.25 


ELEMENTS OF CALCULUS 
By THURMAN S. PETERSON 


A brand new text by the author of the suc- 
eessful Intermediate Algebra for College 
Students-and Coliege Algebra. First cum-. 
ments suggest that this is another out- 
standing text. Harry F. Koob, of the 
College of the City of New York, writes: 
‘*It provides the clearest and pedagogi- 
cally soundest treatment of the subject 
I have ever seen. Tie many fields of 
application into which it takes the student 
make it about the most generally useful 
text or reference work in the field. Con- 
gratulations on a splendid text published 
with the eare and attractiveness for which 
Harper is justly famous.’’ 


369 pages $3.50 


HARPER & BROTHERS PUBLISHERS, 49 East 33d Street, New York 16, N. Y. 
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Personnel Placement 


Personnel Placement 


CHARGES and REQUIREMENTS 
for “PERSONNEL PLACEMENT” Ads 


1. Rate: 15¢ per word, minimum charge $3.00 for each 
insertion. If desired, a “Box Number” will be supplied, 
so that replies can be directed to SCIENCE for immediate 
forwarding. Such service counts as 8 words (e.g., a 25- 
word aS. pus a “Box Number”, equals 33 words). All 
ads will be set in regular, uniform style, without display; 
the first word, only, in bold face type. 

For display ads, using type larger or of a different 
style than the uniform settings, enclosed with separate 
border rules, the rate is $16.00 per inch; no extra charge 
for Numbers”. 

2. Advance Payment: All Personnel Placement ads, classi- 
fled or display, must by correct remittance, 
made payable to SCIENCE. Insertion can not be made 
until payment is receive 

3. Closing Date: Aieitieemnans must be received by 
SCIENCE, 1515 Mass. Ave., N.W., Washington 5, D. C., 
together with advance remittance, positively not later than 
14 days preceding date of publication (Friday of every week). 


POSITIONS OPEN 


Graduate Assistants: Half-time; September, 1950; Stipend $1100 
for ten months; Masters Degree. Department of Botany, Miami 
University, Oxford, Ohio. xX 


M.S. or Equivalent in Bacteriology or Microbiology for Bacteri- 
ology Laboratory of Eastern pharmaceutical manuiacturer. Must 
have strong organic and biochemistry background. Duties will 
involve determination of anti-bacterial activity in antibiotic and 
synthetic substances; also microbiological assays. Give complete 
educational, professional and personal data to Box. 154, eed 


M.S.: Biochemistry, Physiology or Pharmacology to do laboratory 
research in the biochemical field with emphasis on endocrinological 
studies. No experience necessary. Submit personal history data, 
including age, education, salary expected, etc., in first letter. Box 
145, SCLENCE. 5/12 


POSITIONS WANTED 


Bacteriologist: Ph.D.; Biochemistry, dairy technology minors. 
Eight years industrial and university teaching experience. In- 
terests : Metabolism, Dairy, Taxonomy, History. Desires univer- 
sity position. Publications. Box 147, SCLENCE. x 


Ph.D. or equivalent in Physical Chemistry or Biophysics for east- 
ern pharmaceutical manufacturer. Able to assume high level re- 
sponsibility and initiate original research. Job involves application 
of physical methods to biological studies and development of ex- 
perimental methods of analysis. Experience in biological spectros- 
copy desirable but not essential. Salary open. Send complete 
educational, professional and personal data to Box 140, aes or 


Botanist: Ph.D. Experienced teacher, General Botany, Genetics, 
Statistics. International Plant Breeding research. Box 124, 
SCIEN R5/12 


Chemist: A.B. Cum Laude (Major: chemistry; minor: Physics) ; 

Ph.D. (Major: organic chemistry; Minor: physical chemistry) ; 
three years, director, penicillin program; six years, director, depart- 
ment chemistry, research laboratories, large industrial company; 
for further information, please write Burneice Larson, Medical 
Bureau, Palmolive Building, Chicago. 


College Teaching: Organic chemist, Ph.D. June 1950, desires posi- 
tion teaching organic or general chemistry. Minors: Biochemistry 
and biophysics. Teaching assistant and research fellow. Phi 
Lambda Upsilon, Sigma Xi, Veteran. Box 148, SCIENCE. X 


Positions Open: 

(a) Assistant production manager, biological manufacturing com- 
pany; Master’s degree in pharmacy or pharmaceutical chemistry 
desired. (b) Professor of pharmacology; Ph.D. or M.D.; woman 
eligible; eastern medical college; $6500-$8000. (c) Biochemist 
thoroughly trained and experienced in his field; research organi- 
zation. (d) Public health engineer; preferably 3.S. from college of 
engineering with academic training in sanitary engineering; mini- 
mum three years’ experience, preferably in tropical or backward 
countries. Arabia; minimum $6000, maintenance, other pre- 
requisites. (e) Medical editor; professional service department ; 
pharmaceutical company; $6000. (£) clinical and in- 
dustrial research; small a company; physician ex- 
perienced in research required; $10,000-$15, 900 ; Middle West. 
(g) Ph.D. in chemistry to serve as chairman of department; gen- 
eral chemistry background required; coeducational college, New 
England. (h) Psychotherapist; child guidance center; Master’s 
degree in psychology required; East. S5-2, Burneice Larson, 
Medical Bureau, Palmolive Building, Chicago.” 


Geologist: Ph.D. Geological Engineering minor. Broad training. 
Ten years university teaching, five years economic, areal geology 
field work. Administrative experience. Desires academic or in- 
dustrial position. Box 151, SCIENCE. 5/19 


Zoologist: Position of Instructor, in an Eastern College for Wo- 
men, for a young woman with an M.A. Box 133, SCIENCE. 5/12 


Pharmacologist: 


Ph.D. Candidate, 1950. Desires commercial re- 
search or academic position. 4 x 


Box 153, SCIENCE 


Physicist: Available Sept. 1950. Man, single, M.S. plus additional 
study. Over twenty years teaching in American colleges and uni- 
versities. Experienced in organization of new courses and com- 
pilation of laboratory manuals. Box 152, SCIENCE 5/19 


AVOID DELAY ... . Cash in Advance payment 
MUST be enclosed with ALL classified ads. 
(See “Charges and Requirements” above.) 


The Market Place 


Physiologist: M.S. Woman. Background in Organic and Bio- 
chemistry. Research and college teaching experience. Desires 
part-time pharmaceutical or research position in New York re 
Box 150, SCIENCE. 5/19 


Zoologist : 


M.S. 1949. Desires doctorate opportunities with teach- 
ing or research. Available Summer or Fall. 3 


Box 149, SCIENCE 
5/19 


BOOKS 


Your sets and files of scientific journals 
are needed by our library and institutional customers. Please send 
us lists and description of wit files you are willing to sell 
at high market prices. J. CANNER AND COMPANY, 909 
Boyston Street, Boston 15, Massachusetts. ti 


POSITIONS OPEN 


Bacteriologist-Microbiologist: M.S., with experience preferred, to 
take charge of bacteriological control laboratory in plant of well 
established eastern pharmaceutical manufacturer. Please give com- 
plete details including age, education, experience, and salary ex- 
pected in first letter. Box 146, SCIENCE. 5/12 


Send us your Lists o tf 
SCIENTIFIC BOOKS AND PERIODICALS 
which you have for sale. 
Complete libraries; sets and runs; and single titles are wanted. 
Also please send us your want lists. 
STECHERT-HAFNER, INC., 31 East 10th Street, New York 3. 


Biochemist, Physiologist, or Pharmacologist for research job with 
pharmaceutical manufacturer: (Ph.D.). Must be well grounded 
in basic medical sciences, experience in enzymology required. 
Salary open. Give complete details, including age, education, ex- 
perience, salary expected in first letter. Box 141, SCIENCE. 5/12 


WANTED TO PURCHASE: 
Sets and runs, foreig 
SCIENTIFIC “BOOKS 
Entire libraries and smaller collections 
WALTER J. JOHNSON 
125 East 23rd Street, New York 10, N. Y. 
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The Market Place 


The Market Place 


“SCIENCE Proouces SALES” 


“Science is an exceptionally fine producer 
of inquiries and sales for *us”’— 


* Name on Request 


TELL 5s «+ - YOUR SALES STORY to the more than 33,000 SCI- 


subscribers ...a market for your Scientific 


or Suppli 
same responsive —_— as evidenced by the 
SELL number of regular ‘ “Market Place” advertisers. 
. . « PROOF that SCIENCE advertising produces results! 


See “Charges and Requirements” page 25, May 5th issue or 
Write for Rate Card 26E today—for more sales tomorrow! 


LANGUAGES 


LINGUAPHONE MAKES LANGUAGES EASY 


At home learn to speak Spanish, Portuguese, Italian, French, 

Comes quick Linguaphone Conversational 
work, mo: Send for free book today. 

UINGUAPHONE. INSTITUTE, 84 Radio City, New York 20. 


PROFESSIONAL SERVICES 


THE PAN RAY CORP. 


Division 
340 CANAL ‘ST, NEW YORK 13 
@ Microanalysis (C, H, N, S, Etc.) 
@ Custom Organic Syntheses 
@ Chemical Therapeutics 
@ Sponsored Research 


SUPPLIES AND EQUIPMENT 


TRANSPARENT BOXES 


For Every Laboratory, Every Collector 
of Small Objects, Every Home Workshop! 


Five Sizes Now Available 
Write for New (June, 1949). Leaflet TR-S 


R. P. CARGILLE 
118 Liberty Street, New York 6, N. Y. 


All Amino Acids (natural, synthetic, unnatural), 
Rare Sugars, Biochemical Products, Reagents, New Pharma- 
— in stock. Write or phone PLaza 7-8171 for complete 
price list. 


BIOS LABORATORIES, INC. 


e@e AMINO ACIDS e BIOCHEMICALS 
@ PRE-MIXED MICROBIOLOGICAL ASSAY MEDIA 
H. M. CHEMICAL COMPANY, LTD. 


144 North Hayworth Avenue Los Angeles 36, California 


e@ MOTION PICTURE and SLIDE a 
PHOTOGRAPHY assistance, editing, sound 


rt work, animation, titles, 
Time- studies 


‘| and Development. 25 years experience, finest references. 
H HENRY ROGER, Fellow, A.A.A.S.; R.M.S.; B.P.A.; 

. Formerly 11 years with the Rockefeller Institute. 

" c/o ROLAB Photo-Science Laboratories G Sound Studios, 
SANDY HOOK, CONNECTICUT === 


SPECIAL GLASS APPARATUS 


Our glass blowing department is available for special 
scientific and technical glass apparatus made to 
specifications and drawings. Inquiries invited. 
Estimates furnished. 

MACHLETT & SON 


_ 
218 East 23rd St. New York 10, N. Y. 


FOOD RESEARCH LABORATORIES, INC. 
Founded 1922 
Philip B. — President 
Bernard L,. h.D., Director 
RESEARCH — ANALYSES CONSULTATION 
Biological, Nutritional, Toxicological Studies 
for the Food, Drug and Allied Industries 
48-14 33rd Street, Long Island City 1, N. Y. 
Write for descriptive brochure 


HOLTZMAN RAT CO. 


lizing in the Production of 


HIGH QUALITY WHITE RATS 
for Laboratory Use. 


Phone 6-5573 


CATS PIGEONS HAMSTERS 
Clean healthy well-fed animals MICE POULTRY GUINEA PIGS 


itable f needs. 
JOHN C. LANDIS Hagerstown, Md. 


Reasonably priced—Dependable _ service. 
@ RARE 
e COMMON 


STAINS 


STARKMAN Biological Laboratory Bloor 


= 


i For NUTRITIONAL RESEARCH 
propacts Write for GBI Fasalos No. 677 listing products 

for biochemical, biological, and microbiological 
procedures. 


GENERAL BIOCHEMICALS, INC ) 


72 LABORATORY PARK CHAGRIN FALLS, OHIO 
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APPROACHES To TUMOR CHEMOTHERAPY 


2+442 pp.—73 x 103—illustrated—clothbound—1947 


This volume of 41 papers by leading authorities is a comprehensive summary of the progress so far made 
toward the chemotherapy of malignant tumors. 


The plans for the volume were developed under the auspices of the National Cancer Institute and such 
other centers of cancer research as the Memorial Hospital of New York, the Sloan-Kettering Institute for Can- 
cer Research, and the Lankenau Institute of Philadelphia. 


Among the 93 contributors to the book are J. Engelbreth-Holm, M.D., University of Copenhagen 
Denmark, and Alexander Haddow, M.D., D.Sc., University of London and the Royal Cancer Institute of London, 
England. Members of the staffs of all the principal cancer research institutions in the United States contributed 
to this volume. 


APPROACHES TO TUMOR CHEMOTHERAPY was not only a deliberately planned program but the con- 
tributions were presented and discussed leisurely at two 5-day research conferences at Gibson Island, Maryland. 
After these presentations and discussions of the manuscripts they were reveiwed and edited by both the Chairman 
of the Publications Committee and the Editor of the volume, and all the numerous references to the cancer litera- 
ture throughout the world were carefully checked. However rapid the much hoped-for progress in the cancer 
problem may be, this volume promises to be an important and trustworthy reference book. 


To: AAAS PUBLICATIONS 


THIS 1515 Massachusetts Ave., N.W., Washington 5, D. C. 
Please accept my order for one copy of APPROACHES TO TUMOR 

Members of the A.A.A.S. ..... $6.50 CHEMOTHERAPY. Remittance in the amount of $ ........... 

Nonmembers and Institutions .. 7.75 *» is enclosed. 


THE RICKETTSIAL DISEASES OF MAN 


This symposium volume is a comprehensive survey of the general field of Rickettsial 
diseases in man. Among the contributors appear the names of many of the foremost 
American authorities on this important and relatively new field of medicine. 


The first group of papers includes discussions of the taxonomy, biology, isolation, and 
identification -of -vectors, and reservoirs of infection of the Rickettsial diseases of man. 
The second group of papers is devoted to discussions of serological reactions, the Weil- 
Felix reaction, the complement-fixation and agglutination reactions, and the preparation 
and standardization of Rickettsial vaccines. The final group of papers treats of 
insecticides, methods of their application, and mite controls. 


Many of the 27 contributors to this volume during World War II were on the battle 
fronts in Africa, Italy, France and Germany, protecting our troops and the local popu- 
lations wherever Rickettsial disexses’ prevailed. Rarely, if ever, have the authors of a 
medical book had so wide and so successful practical experience in the very subjects on 
which they have written. 


To: A.A.A.S. Publications 
1515 Massachusetts Avenue, N.W., Washington 5, D. C. 
Please accept my order for one copy of The Rickettsial Diseases of Man (73x 103, 
cloth bound). My check in correct payment is enclosed ($5.25 to A.A.A.S. members, $6.25 
to those who are not members; including postage.) 


Name 


City State 


3 

22 

| 

4 
be ORDER 
YOUR 
COPY 


MICROTOME USERS! 


Figure 1. 


Figure 2. 


Figure 3. 


No more sticking sections... 


...or torn ribbons 


The cutting of paraffin tissue sections in dry weather is 
often difficult or impossible due to static formation 
because: 


1. The sections stick to the knife. 

2. When lifting sections from the knife, they are 
often attracted and stick to metal parts of the 
microtome. 

3. When removing ribbon sections, they tear apart 
causing loss of many of the serial sections. 

4. Sections are more compressed and distorted. 


5. Ribbons will not spread flat on the table or slide. 


These vexing difficulties are caused by static electricity 
forming on the surface of the paraffin block due to fric- 
tion of the knife on the paraffin block during the 
upstroke. 


The Reco Neutra-Stat (Figure 1) is a convenient unit 
which instantly dissipates static electricity. An Alpha 
radiating static eliminator strip (Figure 3, A) is af- 
fixed within the slot of a rotatable head (Figs. 2 & 3, B). 
By contorting the flexible tube supporting the head, the 
static eliminator may be directed toward the paraffin 
block (Figs. 2 & 3, C) and knife (Figs. 2 & 3, K). 


Irradiating the air with harmless Alpha particles, the 
static eliminator ionizes the air, discharging static 
charges from nearby surfaces. 


It is thus possible to cut completely neutral tissue 
sections which will not stick to the knife. Ribbons are 
limp and easily handled. Compression or distortion of 
sections is reduced. 


The Reco Neutra-Stat is placed to one side of the 
Microtome. It is easily moved out of the way to change 
paraffin blocks or to make adjustments. The life of 
the static eliminator is eighteen months or more. Easily 
attachable replacement heads are available. 


No. 61-579 Reco Neutra-Stat, Model M, for 


E. MACHLETT & SON 


Laboratory APPARATUS + SUPPLIES + CHEMICALS 


220 East 23rd STREET‘ NEw YorK 10,N.Y. 
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* “AUTOFOCUS” — an exclusive AO time saver in 


examination of a series of slides. 


* LIGHTWEIGHT ALUMINUM STAND is scientifically 


engineered for increased sturdiness and stability. 


* "FULL FIELD” ILLUMINATION — convenient, 
permanently adjusted for all objectives—is provided by the 
attachable light source. 


* CUSTOM TENSION ADJUSTMENT — substage and 


coarse focusing knobs may be set to suit your touch. 


* COMPLETELY NEW, YET THOROUGHLY TESTED 


— product of many years’ research and development. 


* SERVICE, PARTS, OR ACCESSORIES are readily 


available. 


IN THE NEW 


SPENCER 

MEDICAL AND 

LABORATORY 
MICROSCOPE 


NO. N35MH 
ia 
Ask your AO Spencer Distributor 
to demonstrate ‘Autofocus’ and show 
you the many other advantages of this famous 
American-made Microscope. For literature or the 
address of your nearest distributor, write Dept. E2. 


American & Optical 


COMPANY 


INSTRUMENT DIVISION e BUFFALO 15, NEW YORK 


Makers of Precision Optical Inshuments fer over 100 Years 
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